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ABSTRACT " 

^ The papers coffijpiled here ftere presented at the fourth 

symposium in/ a series designed to provided continuing introduction 
to current, aspeqts of occupational safety and health* The papers 
represent eight topics: (1) special health programs, (2) degenerative 
diseasi? and injury of the back, (3) job stress and wo1:k performance, 
(4) role of indrustry in preventive cardiol^ogy , (5) toxic compounds in 
industry, (6) emergency medical planning and industrial disaster, (7) 
industrial toxins and the community, and (8) problems in occupational 
health pfograDjming, Some representative titles of papers included ^ 
under each of these areas consecutively are as follows: (1) Hon to 
Establish an Employee Health Service in a Reluctant Hospital; and 
Occupational Hedical Support of a Research Hospital,^ (2) Examination 
of the Luabdsacral Spine; and Biomechanics of Manual Materials . 
Handling and Low-Back Pain, (3) Variables in Occupational Stiress; a!nd 
The Stress of Helocation-Eecognitio.n and Pre vention, (4) Exercise 
Prescription in a^ Industrial Fitness Program; and Cost« Effectiveness 
in Hypertension Maadgement, (5) Principles and Praci-ices of 
IndustrfaX Air Standards; and Contrabutions of th^ Industrial ^ 
Hygienist, (6) A Pre-Triage Syst^en/f or Hass Casualty Care; and 
Electrical Injuries, (7) Arsenic Contamination Near a Copper- Smelter; 
and The Michigan PBB Incident, and (8) The Role of Nursing in / 
Occupational Medicine; and The Benefit-to-Risk Ratio in Occupational v 
Health* (EM) . , * 
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FOREWORD 



This 1977 Symposia ;ls the fourth volume in a serifes fesulti^ 
between the 'Nationsi^Institute f or /qccupatibnar Safety and Healtli^vaTid "t^ 
American Meaical Ass<|c;iati di'sseminati<jn :b|^:;>i& 

health knowledge Within: the ^eneirajU healjfh ca^e: field conc4B;r^^ 
and. their* families L S:t^^ that these; proceeding mil^^ 

of occupational safet;y;4^nk health services. ^" ^ 

The symposium brjouglat^^^^^ the f ield • of occupational 

. safety and health. wtto,^^^^ generosity in sharing 'theit 'ktiowl edge, provide 4 

a continuum on the state of the ^rt in the .field of- occupational safety and \ 



We 

comments 



'A: 



jl^ealth.^ . 

invitee your ctltii^^^ reviw of these proceedings arid ^ould appreciate your 



J. penaJtd Millar, M.D. 
Assiilstant ' Surgeon General 
'Actijig Director , NIOSH ^ 
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. .,, ^. PREFACE- y ■ ■ ' , . 

This publication contains major papers presented at the 37th AMA 
Congress pn> Occupational i^Health as edited for publication by ^ 
■"AMA-staff^ :.. :^ V- -i"/- .. ■ f» ' ' 



This as the -f ourth S3miposium in a series designed 'to prbvide a 
.continuing introduction to current aispects of occupational safety 
and health/ The information contained herein is significant not - 
only to\part-time -occupational physicians and nurses, but also 
to multi-specialty group practiced private practitioners, medical 
and nursing stiidents, industrial hygienists, safety professionals,, 
.and all others -interested in the pi^ovisibn of a safe, and healthful 
Work environment. Publication by th6 National Institute for Occupa- 
tibnal Safety and Health extends this knowledge to t^he thousands. ; 
;of, interested persons for whom the bnly available source of this 
information is this text. / I ' 

"^h^se proceedings do not nece^ssarily reipresent the views of the 
National Institute for Occupational Safety and Health, ;but they 
do reflect, the Institutel'S concern for improv^ing the delivery 
of occupational- safety and health services • /This series of 
proceedings constitutes a valuable reference for' use by those 
Involved in the field of occup^ional safety and health. 

A^always, suggestions and comments for future Symposia are in- 
vited. Additional copies of the proceedings are available f rom^ 
the National Institute for Occupational Safety and Health, Divi- - 
^sioh of Technical Services, 4676 Columbia Parkway, Cincinnati, 
Ohio 45226, mail stop C18. Professors wishing multiple copies- \ 
for use in their classrooms should direct their requests to the 
Project Officer. v 




Loren L. Hatch, DO, - PhD 
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V . ■ . • ABSTRACT 

* ■ ■ , ■ " . . ' < 

: This volume consists of papers jpreser&^'jkt the 'STth AMA Congress 
^on Occupational Health, cosp'onsore^by tKe t^atiohal Institute for 

Occupational Safety and Health (NIOSH) /t Stt\Louis, Missouri in 
• September 1977 . The pro,Geedjing;s are pi^lished\by NIOS The 
ii, to|;ics include: Special Health Progrs^fes; Degenerative Disease and 
Injury of the Back; J6h Stre$Vy and Wofk Perform Role of 

industry in" Preventive Cardiology; Tojicic Compounds industry; 

• Emergency Medical Plantiing arid Ihdusj|i:rial Disaster; li^Hus-trial 
. Toxins and the Community; and\iFroblems in Occupat-ionaixiJealth 



Programming . 



The 1977 AMA Congress was supported by a NIOSH- CDC Cost 
contract #210-77-0088. i 
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SPECIAL HEALTH' PROGRAMS : " 
v.STUDENT, HOSPITAL, LABORATORY 



. ^I^^' introduction \ ■■ ■;• •■7;-\ ■;/ 

,'■ . • . Bruce E . Douglass , MD ^ ■ * ■ : ' • 

. , _ --^^ ••.;.;.../•, 

We , are delighted that for .your delectation and enlajghtenrrtent we . 

arei &iy^tto pre|^,nt ' this morning a pane lyBt experts in several. 

pf the"1ipe&aJL^*zed areas of be chpati^oiiaf! medic irie\. Orgaiiizers ^ . y 

of '^the G^^^ decided tjiat' a full round of attention should 15e 

giSr-eh this year *tQ problems asso^:iated Wth the delivery of occtipa- 

tioii^l healt:h' secvi^es to employees of .tiospltals "and "Lu s tudent 

gicoups. af colle^ and universities, r .It 'has ; dawne^d, on/mahy ' of 

-us tliat gq.adr-s<^science'^h^ Ibhger allows us to escape the clear ; ' 

^nd :pis^_^nt ne2^ f or adequate^ fir^ t-litie ^ed^ attention to 

•thqnse two, group sCpfo^^^ ^ - , ■ . 

V V ■ -v^--^' • : 

Those- pf us Who are concerned ;witfe[ the prohlems <of employee 

•of hospitals ^nd cl^inips Jiave long been 'embarrassingly aware thatV 
medical* ierviees to b^r clients lag misfe'rably beliind those offered 
to em|r|;oy^e of other businesses and ipdus tiriiss . . This , 

has :i^'eeri^'^^ could quite properly- ask,- "Where elsie 

init iti a hospital or' clinic can one r;easbiiably. expect to f i.nd ' 
Wdel, programs for ^employee health? It has been an aifiusing pursuit 
,to identify . sC)m%pf thg reasons ^hy» hospitals and cl;LnfcS' take'' , ^ ' 
less, care of their people than do'Ts teel mil'ls and meat packer^ . ; 
For e5c4mple ,'' hospital ^tianag em ent may belie that..^ since build- « 

ing is fuli of doctors and riur'Ses, etnployees can get gipod^^^^^^^^ 
.(advice in almost any cdrridpr. . .This is, however; a most: r^rehent 
4ibl^ kihd/bf medical ptactice in which proper exaiiiinat ions are ' 
not done and no records are made ;of the advi-ee or results of 
treatinent. Indeed, .such free care, and prpfessional courtesy may 
actualiy hidQ tite need for properly organized health seryxcesi. - 
Fufthe^.; it fftight be implied' that clinics must be 'safe'cplaces in ' 
which to work by virtxjfe of the_ mture of their -services^. The 
contrary is really true , since^ electrical radiafion and 'biohazards - 
inbound. : General hospitals have well over 200 Job classifi- 
cations, ccK:er ing the' entire spectrum of huthah ca'pability-r 
from janitor to clergyTTian and from micrometry to drayage. Many 



:jobs impose uhlisua], stresses a.nd a multitude, 

These inst itutidris should indeed be model! programs o£. preventive " • 
medicine . Fortunately , hospital^m^mgem^^ / 

vtp reatize that indifference he^alth is more ." / ^ N ' ^ 

/Expensive than providing suitable health servit 
deficiencies in occupational health a*e;th^^^ 

• cause of the; relative ease : with which suc^^ - : • 

-of j^5»red; ther^ are already-; present anjd'^ active onv the scene ^ ■ / 
kttGwledgeible persons, /recor , 
peutic facilities, and ihstitution-widevappre the nature; * 

:and . ef fects ■ of . illness -^^-^^ -y-yy^::^/ ^ /' - .■ . '.r. : . . •• ' 

Recently NIOSH undertook a major studj^ ipf /h^^ services for > . . 
hospitral employees . About 3 , 506^hos^ifea^ were chdseri fipr the ; 
' survey j^rom which a ♦body of inf ormatioji v^as . eyehSuallyV published 

in a seven -volume set ^. The mountain of ^Id^^ . V \ 

reduced in -s^-ze to a yellow pamph called "The HpspitLal JOcqupa- 
tional Health Service^ Study ." This 
' of work "gives us a bird' s-eye Wew of ^ 

state of development, of , health ser hospital employees . 



It was .alaicining to. . note that about ;507o of the hospitals studied . 
; had no formal in-service training 'in the avoidance of infection 
or irradiation, or in the use of personal protective equipment. 
The 5}ipSH stu^^>:<^alls 6h hospital's of all sizfes to develop pto- :/ 
grams of safety and hea;ith education/ . ^ v; v 

NI0SH recommends that hospitals develop ^^^m^ the \ \ . 

recording and reporting of occupatiqnally rela \ » ' 

pufies . - Interestingly^ the: survey showed that/.almos t half of^. I 
'r Iiospitals make no record of on-the-job injuriies or pf; employee* 
visits to the emergency room , health niirse, or out-patient service.. . 
Though illness was expected to be the most frequent cause of { 
absence from work, the second most ^frequent cause was family health 
p^blems . The ^;iiRe^cpectedly high incidences figure of .the latter / 
may reflect tb^t there is . a^ prepo^^^ female employees in; 

hospitals, many\ oJE whom have chi'ldren* at home. Among those .V ; 
hospitals that- kept recbird^,^ and: other infections : ' . 

ranked firsf a^d second* respectively followed by dermatitis. 
Strains and sprains were the most frequently reported type^ of . 
occupational ipjdries. Puncture wounds came second. ^ ' 



.Only a,bout l67o of th^ r6;0?oir.tirig hospitals had formally organized 
' employee'. health S^^yices 5 the remainder Jatilized emergency room 
' personnel for the ^^^t>ageii»^rit of employee illness and injury. 

Mbst. of them indi(;;^34^'t:lnat .their employees are rejquired to see. 
' a physician or n^/s^ "bef^r^r^ leaving the hospital Kecause of an •; 

illness or jinjur 3^ su:»^Ptisiiagly, less than 60% of all hospitals 

, required check- iri hy^^ pjpysician or nurse upon irecovery. Modern 

record keepiTig x^^itit^es good accounting for all occupationally . 

related injuries .■/-t^l ilL<i6sses;Vnd. if the emergency rpom nurse 
.or some other pe5:.^ot\ is ^si^ed tP provide this function during 

off hours, she sbi<^u];^ .tu:«^^ in tier records to a central authority 

fi'rs't thing the t^^^l: inot^J^iug • . - 



mgh 1 suppo^^ ^t»-y g^^^i nurse or ph^fsician can learn to pro- 
occupationaj^, tii^c^lca ^ services , it Can' t be denied that occu] 



AlthtJUL 

vide occupational^, tit^^lca ^ services , it Can' t be denied that occupa- 
tional health recji^n^s a special interest and a special orienta- 
tion. The practt.<^iQ^er. ^nust be on the side of the patient .in 
ev^ry way. Yeft^^ ftii^st .^Iso represent the be^t interests of 
inanagement and h^>^e^ do^^ttmetit to tJ^ smooth running of the r 
common enterprise.'- j:t unproductive aijdL wrong to ask general ; - 
. du^y nurses or pt^^si^iar^s to p>rticipate in a disorganized occupa- 
tional medical tvi^ct^^on. Only. Whep :qtie;;or^^ s individuals 
are given this r^^t^c^j^sib ill ty can there be 'any^shope for proper 
meSical services to ^}^e employee group. Th6 larger -the hospital, 
the more economi^iAlW f^^sible it will be to afford suoh specific 
assignments ; but ^^^t^ in sinaUliospit^s , an interes ted , nurse or - 
phy«iei^n, can us\jAl):^b^ foUnd Who;Will be willing to undertake ; 
and develop a sy^tet^^tio'inethod for ,the disposition and surveillanee 
of occupational ttjfis^l^al pJrobletns . Then and only then can. one have 
smooth organizattOT^^ ad^^Uate record's, reduction of- absenteeism,^ 
proper referral d^se^ Requiring- further study or : treatment ,: - 
and propter i^elattO^^Stnip^ With private physicians. " , - - 

The occupational tTie^^Lth nu^-se^v^ho through training and indop^tri-' 
nation understand^ tine ^thics and principles of this specialised 
field of nursing is ttie key individual • Shje should be skilled 
in counseling wit;H,v^sp^ct to work^tressesf, be able to treat 
. minor disdrders g,Ti^ to rti^ke wise i|p^erral of major health problems. 
Either in'^per:?^ori^/Ol' by :^i^eqUent- telephone contact, she should 
ensure that, S^ick ^^Ho^^^^ receive medical care of high quality. 
She sViquld be b^c^ke^ up % a*!! interested physician' who should 
himself- 'be pome w^ll accjT^at-nted. with^ the hospital ! environment and 
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the hazards it presents 
mindr€«i of the need for 
of medical information ; 
and maintain a flawless 



be contiiiually 
con f i den t i a 1 i t y 
develope , earn., 



S'our practice 
e necessary * 



Hfe and h^ n^ 
s crup wlbu^ 'at t e ion to 
and as j^f^eam-;t^^ 
reputatfxon fbr.^ ^ 

To be sure , supervisory persons must^ occasiohjally be apprised of 
an employee's medical problem. In such cases, it 
to,,, obtain the approval of the employee and make t 
'disclosures in his presence so that he will k^now first hand the 
exact nature of his disorder. ^ ' 

Perhaps even more complex and varied in its challenges to. the 
health team'^than the hospital and clinic health services is that/ 
of colleges' and universities , som^ of which are now "megaversi- 
ties" with tens of thousands- of students and staggering numb eirs 
of faculty and staff f. Our total Universi-fe^^o 

munity in Minneapolis alone comprises nearl^s^0,0^^ people. Many 
factors that are/ peculiar to this kind of commtmity conspire to 
/-cir^ate a unique set of health problems and chal)>^nfges of crowded 
.cond<tIions , anxiety over -studies and examinations , >impoverishmerrt 
of marty of the students, "junk" fobds , the freshman's first sortie 
into peirsonal independence , and many other factors . As to dis- 
persiori,\colleg* health c on ceirns range from the tiny community 
college of 200 students , most of whom live at home , to special 
project situations, such as research statiorkSi in which a few 
persbn$ live in extreme condition^ in remote? locations. Not 
surprisingly , college health 'services have grown up along variable ^ 
lines with differing philospphies^ as to the degree of responsi- . 
'bility for student . health and wide. variations as to the extetit of 
services offerej^.' ^ f 

Providers of college level health services have banded together 
in the American College. Health Association,, an organization based . 
in Eva^ston^ Illinois, which sponsors conferences., research, / 
and publications ,^ and whose latest revision of "Recommended Standards' 
and Practices for a College Health Prbgram" prqvides much helpful 
information. c 
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\. :i SPECIAL HEALTH PROGRAMS,: 

STUDEJ^T, HOSPITAL, LABORATORY , 

. How to Establish an Employee Health 

Service in a Reluctant Hospital , . 

■ •■ ' ' . '■ » ' ■ 

' Cynthia A. Hunstiger, RN' - 

In 1977, the .emphasis is on „cost eontainment ; hospitals do not 
want to incur expenses that will increase ^patient cos ts„. The 
federal government's proposed cfeiling on ..hospital- price ^increases 
will make it diJEficult foif them to spend maney on employee health 
withoufc evidence that better patient care -will result. How does 
this affect you as an occupational physician? You may have- the 
task of addressing this concern and convincing your hospital 
administration that a comprehensive employee health servibe is 
cost-justified. In that fevent , there ^-^re a number of considera- 
tibns that c^n af feet yourv ability' to -develop an- employee health 
service in a. reluctant hospital. , 

Take the time to learn about the hospital and talk with the admin- 
istrators.' Find out what the goals of the institution are.^ 
Identify the sources of revenue and the types of programs they 
spend money on. It 'is especially important to investigate the 
employee' benefit programs . Hospitals pride themselves on these 
programs. How much emphasis, however, is placed on health? Do 
they provide life insurance," but no health service? An employee 
health service is a benefit for the hospital as well as a h^nefit 
for. employees. One benefit to the hospital is the reduction- of 
insurance costs. It will help you to know how workers' compensa- 
tion is administered and how tlie premium rates are determined. 
The mote money that is paid out in, claims, the more that will be 
charged to the hospital in rates during the following years., In 
Minnesota, insurance companies have asked for a 200% increase in 
rates and they will probably go, to the^ state legislature to get it 
Therefore , there is tremendous interest in programs that will de- 
crease the number of claims against WC insurance . ^Saint Marys 
Hospital has reviewed its i^nsurance claims payments and found that 
it can save money by absorbing claims utider $150. 



One of ;the programs initiated by the he^alth service at Saint 
Marys i|js. a program to ensure reporting j "^evaluation, and proper 
treatment for occupational injuries . This program has had very 
positi>|e -effects in addition to' cos t savings and fewer WC claims. 
The Employee Health Service is assisting Saint Marys in meeting ; 
OSHA r^uirements as well as providing for increased awareness 
of safe'^y and evaluation of the causes of commonly reported' in- 
juries.l|' Easy access to sprompt medical care also decrease:^ the 
mbj^e co;|tly complications of injuries; employees are receiving 
t^he proffer medical treatoi4^nt for their injuries and are able to 
returix. tip work sooner . /"mphasis on injury prevention is also 
aided by| evaluation x>f t^he employee's physical capability to do 
^ his. particular job . :^ . 

If your discussions with the hospital administration indicate 
that-cQSts are a concern, how do you convince them in terms of 

•Vdollars and cents" that employee health care will be cost-effec- 
tivfe? ^ Too few occupational physicians have paid attention to the 
accounting aspects of medical care. As a result, there has been 
a lack of data at their firlger/tips for convincing administrators 
that they are paying more irfcney for less comprehensive and effi-^ ^ 
qient health care in a poorly developed employee heal,th service 

.program. * . ^ - 

■ ' • ■ . . . 

It may take much effort, but if you can retrieve data on the follow- 
ing: ■ ■ ■/ ■■ \ ..'-v::-.--,- 

1^ lost w^k time due to injury and illness,- 

2. t ravel and waiting, time to visit an off-site medical 
facility 

3. overtime ^ages* to ^coyer absenteeism, 

4. wages ^^^j^^^t if iable illness and^abuse of s^ick pay,' 

5. " ^pa3?Tnent's for workers' compensation^ claims , 
The -result will * be an eye oiJener for the h)bspital. All of these 
losses can be effectively . reiduced by the establishment of a compre- 
hensive employee health \^er^ice that is readily available to its^ 
employees. ^ ^ - " > 

Your next concern is yourself . What arjBtyou able to offer? Examine 
/ your goals and experience in occupatioiJj^ health. Then put together 
a program that answers the cost concerns of the hospital and 



re one that you can "seli.'- Educate your hospital administration 
about^ employee health by making them and yourself av/are of 'the 
scope and objectives of an employee health service anS the recom- 
mendations made by NIOSH, AMA^and the AHA/ "The AMA provides a 
pamphlet entitled ''Guiding Principles for an Occupational ^Hea^lth 
Program in a Health Card. Institution, Revised 197 this is a 
joint statement of the AHA and AMA'. V Saint Marys Hospital adopted 
a resolution to develop a program to meet these recommendations • 
If marginal services now exist, use the recommendations for an 
evaluation Of the present program. Mandatory federal standards 
for hospital health servipes will eventually issue in addition 
to the AHA accreditation requirements . in the interim, convince 
your hospital that it will be berieficial to have high quality 
health standards for theiif employees now; 

How does one go about developing a heaith service program and what 
role does the occupational physician play in the development? 
From the experience at Saint Marys, I recommend that a planning 
committee be Appointed by the admini.stration. This working body 
not only contributes ind:itvidual expertise, but also 

\and influence to support the programs once they are 
hospital policy w If available, the ocfcupationa,l physician should 
be a member; in addition, the comirii^fct^e is ^composed of an assistant 
administrator, the director of personnel services , the health 
service supervisor , the director of the hospital -^sponsored LPN 
training school, an assistant director of . nur$ing service and two 
additional department heads . This cross section of jintferesfes and 

'responsibilities should provide adequate^ inp^t for ;,thfe filaitning 



lends authority 
made part of 



process . • i >] 



■J 



Saint Marys decided to expand its health service pr'd grams. -for 
employees in 1973. The major set-viceg insti tuted since then ^ 
involve: ^ / v — 

••■ r.:^ . . ^ . / 4] \ ' ■ 

1. . pre-employment, physical examinations, 

2. treatment of occupational injury/illness, 

3. expanded imfnunization, ' 

4. annual tuberculosis surveillance, 

' 5 rubella screening, 
: 6. preventive health maintenance (e.g. ,. weight reduction 
instruction) , 




: ^.^v^ eliKiati^an .(e . g. ,, BSE, cancer and hypertension) , 

■ • 8^ • spefei;% pr^Qj^ects (e.^. , apnual screening clinics for 

; . ' ' ■ vis\bfe l^fe''aring:^ diabetes , and glaucoma) j 

9: infection control * i 

10. personal assist-krice ;to ^ill arid absent empldyees, 
; •■■ 11. . information and -rejEerral service . 

' • ' ■■• ■ ■ . ■ ' ■ ' V-'' ■' . ' ■ ■ ' ■ ■ . •■ • - • - 

How do' you answer ari administratibn ;that says it doesn' t need 
an employee health' service -program? .After .all , the modern hospital 
is identified as a placei'of restdrlrig health. One does not expect 
that its employees are going ' to- be /sickN^ There is. ev^ a common 
attitude, especially among riursps^^^^^t^^^ can take care of them- 

selves. Moreover / the practice of '^^orrid^:*; consultation," which 
. is used in connection with hfaj'th. care ; for ""l^los^^^^^ employees may 
* have contributed to the ^attitude '-^hat hospitalv employees do not 
need health service programs/;-; .Why°^should the^^ hospital establish . . 
a central health service if- it $' phy:sicians are willing to treat 
employees "off the record" ?.^'Bii* staff physicians who are willing 
to treat emploxefes without Chfib^fe^eS 
• doing the employees -a diss&rvic^^iV ''C is un- 

safe and should nojf be ,pe;^fcte.4j,;. and. t£e .physicians themselves • 
should .make'-clear^-t^ieir -^xews.^^at^tie .^tiie liability of this practK 
and the potential for malpr^q:ti6^^\4its 



-ce 



uj- employee .heattb r imporl 
'tions of -Saint mrys.vHeaithv ^ef^vl^^^^ a medical 
history that can be '^review^#^ whe^c^^^ with 
the employee. Tliey are use^uT in'^C^m in dispensing medi- 
cations, and in ev'stiuaHng t.hQ;-^ period 
of employment , Inarsgi'uch' as.-^^^^^ hazards.. of the hospital 
ai5 k work envirorimigrit^are ;5 records are 
An asset in- the -^v.a% a protection to the 
^hospital agkiriVt' la.! J^^^ of occupational exposures . 

-One intangtbfc-Bur^uer;^-^ of the 

employee h^altrh s'^ei^i^fce p:i^O grams, is attitiiaihal for both employees 
•arid the kos'pirf^ai. iadmi^^ Saint Mai:^y.s^dininistration has 

recO-gnized i^a^^^ employee heaij^ arid has come to realiz 

the t)eriett^ r di policies that havfe been^- en^ted . " Employees know 
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that Saint Marys is concerned about their ^ health, enough to pro- 
vide- the ^employee health service as a benefit for them ^' Employee 
reaction has bee^n very favorable an4 they appreciate and par tici- 
pate.in our programs . - : : , 

In the six months prior to the reorganization of the heal^t^^^^ 
in 1973, the average number of employee^visits and telephone calls., 
to the nurse was H16 per month. During January through June of 
1975, a monthly average of 449 employee visits and telephone calls 
were recorded. Most recently , during January to Jun^oS 1977 ^ the 
average increased to 1,244 employee visits and telephone calls 
each month; 14 , 3p2 employee , visits and telephone calls were re- v 
corded in the last annual report. The.se statistics do riot reflect 
the number of vis it;s made/ to the occupational health nurses by 
students of the hto&pital-af filiated educ^^^ programs • i^r 

dp they include visits by employees or students to the health 
service physiciari^j,'' One wonders where p or if, these employees 
would'hay^ obtained assistance if our employee health service 
did not exist- ^ 

' In sxammary , administrative support is the key to successful develop 
ment of a health service for ^hospital employees . Some administra- 
tions are unaware of the value of and need for employee health 
programs. Howeve'r, even those who are aware of the advantages 
may still be reluctant to invest time ^and m^ in employee health 
programs such as those outlined and recommended by NIOSH. However, 
as- you can see from the experience of Saint Marys , it is possible 
for you to sell the need. • 
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^ ' SPECIAL HEALTH PROGRAMS: ■ " ■ . ' 

. STUDENT, HOSPITAL, LABORATORY : ' W ^'^ : • . .• / 

■ ; , Problems in the Management of ' - t 

College Students ' Health ? ; • . 

''■■■:„ John M. Miller, MD-' V.^; . ^, : ■ ■ 

V^hen 1 first became prof essionally/ inyolved iii coli^ 
wdrk a little over 23 years ago, the trerih '|Gpll6ge .studer^^^^^ 
needed no explanation as to what was meant, nor, yas there much 
misunderstanding about the type of environment in wKich that - . 
individual was living. There was a significant homogeneity^, to 
college students and institutions of higher education: That is 
no longer true! We now have students with wide ranging ages ^nd 
motivations,, receiving educatioji in an even^ wider rang^ of settings, 
from the ".hallowed halls df.ivj^^'* through the plethora of commiinity- 
and junior colleges, to independent study at the s tudent " s own 
pla^e of employment. ' . - 

In my judgment there is not- a great deal that is unique about the 
medical problems of students . This is pethaps less * true in the 
ease of mental health, and-I will get to that; but for the most, 
part, the medical problems of college students aire those you would 

; expect to ^ee' in that age group. Parenthetically, I want to dis- . 

"suade anyone of the thought that the traditional college student 
age group does not have serious diseases. Eor one of the chal- 
lenges of college health work is to be alert to significant path- 
ology^in an otherwise heaJkfTiy^oung adult. • . 

If then the types of nfedical problems of college -students are" nol 
all that unique, it is the manner in, which they are manage;d that- 
certainly varies. Obviously, a part-time student in a small urbaij 
community college who is emiployed somewhere on a full-time basis, 
will be-' maaiaged differently from the one who is" enrolled full-time 
in a large residential university in a rural setting. Their needs 
are not too different. The 19-year-old, whether working in/ " . . 
a factory, living at home and, commuting to school, or living in^ 
a fraternity or large rural campus, is in the process of developing 
his own independence and ideijitity, and the ability to deal with 

' . .•' * ■ 
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authority and sexuality. H^^ his needs will be met / if indeed 
tl^ey are met at all , will depend ^on the resources a:?^al lab le to , 
tfeat student -and the philosdphy of/ the people who manS^e those 
resourc.es. .. ^ . . . • ■.; .. 

Since most of /my experience has been with a co.llege\health >seryice 
at a large r6/Sidential-, semi-rur^l, state-supported institution, 
I :wbuld like/to highlight whait. I see ^ some of the major concerns 
iti that typ^ of program. ' ^ ^ ^ ^ 

The rol0/bf a college health service in disease prevention and \ 
health promotion cannot be over emphasized. College "health 
services have been involved , in this .aspect of health programming 
for some time', long before patiohal publicity began to make it 
popular . Programs of immunizatiqn, disease control and early 
disease detection have been moderately effective. But those _ 
programs aimed at health as k positive- value in lif^ have had^ 
disappointing ^,r.esUlts . Nevettheless , the obvious benefits of 
pro-grams that will "lower the ineidetice of cigarette .smoking in^ 
our young adult population is exciting; as well as programs /that' 
lead individuals to maintain a healthy 'weight , or to improve 
their cardiovascular fitpess, or tolise alcohoL intelligently. 
►The list could go on and on. The need is apparent; the challenge 
is* to develop ' programs that aire effective. . ^ \ 

The ^ey to adequately dealing with effective health promotiion is 

the increasing involvement of students with their: health program. 

As Dr. Phillip Chase, Birector - of the Tufts University Heal\th . 

Service noted in 1971 (1): 

"-No longer are students passive receiveris of educational 
-processes promulgated by their elders.^ Th^y more \ 

and more demanding to be heard and -made partners in thel 
serious * business of getting an education. As their 
numbers increase and their voices- become louder, college 
administrators are beginning ^ lis4:en and to find in 
student' ideas and opinions much forward thinking, common 
-sense, ideas and opinions not as jtfar-out or revolutionary 
as was firs t thought ^ , ^ 

This has, not, been an unmixed blessing. Nevertheless, I be-rieve 
very strongly that responsible student involvement, not only . 



improves the program, but perhaps more importantly , it has a ■ \' 
positive educational impact 'qn students V expectations and utili- 
zation of health resourced • . And need I remind you that today's 
college student is tomorrow's potential community leader? 

Another unique concern in college health programs is mental health, 
A <c6llege stud.ent is inttoduced to new stresses while the normal 
.■ones are usually magiiif ied. Thus a good mental health program 
can make .a very positive impact. It has been estimated that lCJ?o . 
to 157o of the college students need some assistance . each year 
from a mental health professional.. The Recommended Standards an<d 
Practices for a College Health Program, developed by the American 
College Health Association (2), notes that, ^ * 

"Many. - .students can be helped effectively by brief 
contact: with professionals who have a clear understanding 
of the . pgychodynamics of young adults. The further" 
develoj^ment of many potentially disabling \emotiotial 
probl^ni^s can be pr'-evented if Xhey are recognized prVmptly ' 
and if skilled treatment is readily' available under ^ 
circumstances which encourage use. On the other hand% 
delay in p^rompt recognition, treatment, and rehabilita;^ 
tion of students wlio have such problems may seriolisly 
compromise the productivity of /their college experietice 
. and lead more prolonged and serious disability.'' 



Of course, the need for counselitig in sexuality , including pregr 
nancy, must alsol be met. v , 

Dr. Dana Farnsworth, former Director of Health Services at M.I.T. 
and later at Harvar'^, has, suggested that , the need to contribute 
to the attainment of emotional maturity is one of the tasks of 
education (3). He has identified ten goals of education to which 
a collgge mental health prpgram should contribute: ; 

'*1. Respect for all persons, regardless of their tace, color, 

ethnic background,, religion, or behavior at the moment . 
. 2. Sufficient knowledge of other pedple to be able to judge 

in a general way what their 'needs are , .the ideals they 

honor, the customs tKSy practice, and t'lie frustrations 

they endure. ^ 

3* Knowledge of the qualities required in a person who can 
^ be at home with diverse igrpups of people and , yet be able 
to enjoy being alone. . . " ' 
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4.. A sensitive and perceptive awareness of dne's own nature, 

bpth; those qualities under the control of the will and ^ 
; > those which are not. ' ' '■ , 

5, Sufficient modesty and iiumility not to feel impelled 
.* - to impose one' s own ideas ^n others . . 
6 / The ; achievement of a proper balance between self-regard r. 
. and a concern for the welfare of others. 

7. The ability Vto appreciate how one's own self isvperceived 
by others, thereby eriabling the individual to modify his 
own actions continually in order that he may increase his 

VcoiiipeteTic^ and capacity to 'relate, to others. ^' \ 

8. The ..quality of being able to .disagree wijdh others with- 
out becoming angry; a conviction that differences of 
opinion 'should be settled .by the power of rational -auth- 
ority rather than by force , whether veT?±>al or "physical ,. 

■■';At' the same time the value, even the necessity , ^ o'f ■ - 7 
' rightebus- (or judicious) indignation should be realised. 
t9. The habit of inquiry .and doubt, practiced, in such a way ^ 
as to avoid -becoming either a fanatic who sees simple 
splutions to complex issues or a^ cynic who sees no m^rit 
"in any constructive activity, , - ^ > 1 

,, '10. Capacity 'to formulate the nature of problems not yej^^ 

apparent* together with some idea of how to plan the^;/|'- ^ 
development of appropriate solutions,'' '.-vr^L 

.One "more concern of college health programs that I would like to 
touch on is athletic medicine or, as -it is better known, sport^ 
medicine. A' college's or'university's res'ponsibi lilies in this\area 
are considerable. . When this subject i^ •raised, one|^;^requently . 
thinks first of the institution's intercoj.legiate at'^ietic program; 
indeed, this is. where much of the atteriti'on is-focvuse^d. A. galaxy 
of pos tg^-aduafeie and continuing education courses, not to metitibri 
a large, niimber books, have ^een devoted to the medical aspects 
liof interscholastic athletic programs. But the institution ^'nnot 
forget the medical -aspects of its physical education program, its 
intramural 4) rogr am and. even its informal .sports program. The ne'ed 
to be involved i»n .'conditioning and rehabilitation is" apWrent. 
Thus the field of sports medicine has almos-t unlimited po^E^ntial. 

Doctor Farnsworth concludes his paper on* college health in The 
•New England Journal of Medicine with this summa*}/ (4) : 



"Health Services in the colleges and universities of ^the 
; .United States ^a^d, Canada have made important forward strides 
1 especially in the last three decades. Re<5ognition that the 
health bl students and faculty is a: matter of importance 
in an educational sense as well as a personal onfe isV grow- 
ing Accordingly, colleges have attempted to build health 
in positive ways in addition to attempting to see that . 
students and faculty get the b<^st possible medical, treat- 
ment. 'These measures include programs of tuberculosis v • 
control , immunization against communicable disease , research 
, mental hygiene., environmental sanitation, safety/ px 
and insurance plans, and cooperation witV all other^ 
departments on health matters . Student -medicine, is hot a - 
'separate specialty," but does call; foif a^ Special p^int of 
' view regarding specific problems of, a more or less limited 
age group. In fact, *those wjto enter this field ^ full time 
are forced by circumstances to go in the opposite di:^ection 
from specialism to a considerable extent and to become ^ 
geneifal medical advisers.*' ' . 

While the im5i,ort of that statement is current, it is significant 
to note, that it was written 24 years ago; The second class image 
of college health J)rograms has been allowed to persist far too 
long. Health' professionals in ,this field have much to s.ay, be it 
specific medical problems or more generariy, health care delivery 
It will be a shame ;if this group is not heard.' 



In conclusion, I want^ to call your attention ^^o^ t^^ ^ 
comprehensive health program for the college ccOTimunity developed 
for the Fifth jNational Conference on Health in College Communi*- 
ties (5) . Th^y are: ; , 

To pi|[omote and maintain those ^conditions which will 
permit and^ encourage each individual to realize , - 
optimum physical, emotional, intellectual and social ^ /^^ 
well-being. ' 
2. To aaticipate and control those factors in thq community 
.and jits environment which may compromise this well-being 
3.. To guide the individual in the acceptance of health as 



a p 



sitive Value in/life. 



To stimulate the capacity of the individual to make ^ 
heajthful^daptations 'to the environment." ^ 
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S'PECIAL HEALTH -PROGRAMS: 
"^'^ STUDENT, HOSPITAL, LABORATORY 



Occupational^Medical S\x^^^r\z ^ -i^^ -' \ ' ■. , 

, of a Researc^h; Hoispitfl ' 3^ v ' r . 



Robert J . Bratidt", MD 



' INTRODUCTION 



-'The .Occupational Medical Service Unit at the National Institutes, 
of Healtfi '(NIH) iii Bethesda ,. Maryland, has been in existence for ; 

■approxiinjately 30 years . The concept of health . services for , . 
employees ;has. a long backgr ound • ;and . tradition. The program that 
I would like to' outline at 6^.s 'time in support of a research < 
hospital'is that which is^ specif ically provided to employees of 
the NIH' Clinical Center, beginning" with' it^ opening in 1953. * 
Foinnerly named the Employ d-e Health Service, \ in July of 1976 the 
unit tiame was -formally designated as the Occupational Medical . , 

vSeryice-.' •;■ ■ ' ■ ' ■ 

. .■ • • - ■: ■ ■ ■•• ^ ■ •' .■■ . I- ■■■ ■ ■■■■ - 

The Occupational. Medical Service comprises a large separate unit . 
located withiri the Clinical; Center structure. Also, foiir satellite ^ 
hfealth utiits are located ^)n the campus, and at outlying facilities 
occupieji by NIH peraotvtiel.^ In addition £9^ occupational medical 
support to the hospital.;; the program incliicles support to the admini- 
strative and labora'tory to of some 12,000 
employees. The. Occupati dual Medical Ser\^ce employs 23 persons 
including 5 full-time physic iajis, 11 nurses, 1 laboratory tech- ' " 
. nician, and 2 occupational medical techniclaris . ^ • 

' The Clinical Center is a large, single s true tu;:^ encompasTs ing ^ 516 
active clinical beds with laboratory space comprising approxi- 
mately twice the space occupied l^y beds . "About 4,000 employees' 
work daily in 1,100 laboratoiries and m the "hospital facility, 
within this single s tructure . These employees _ are the usual 
hospital supp^ort personnel as we 1*1 as r^earchers and laboratory • 
technicians . Occupational medical support within this environ- * 
ment necessarily imcludes the laboratories as there i.s "very of ten 
. overlap between patient care and laboratory resear.ch-ressentially 
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the unique feature of- the NIH setting. No .attempt wl^l be made 
here to present the support'"o!^ specialized'. laboratories outside . 
the area pf clinti.cal research a^nd^ clinical c^re / I will try to ^ 
show those partsV^ f t he prQ.gram«iitfir.ected towards specific labora- 
tory support as oppos^Ki to patient care support s* that occupa- 
tional medical person!^ who '^have one or the' other of these 
nii$..sions can , apply spe/ific .j^inc^iples and techniques . - 



An occupational miedical service cannot exist as a' separate entity 
in suppoirt.'of an employee population. ^Administratively the 
service must be c-losely tied ta the day-to-day decision-making > . 
in ,th'e hospital hierarchy. In addition, its administration must, 
through formal committees and informal communication, channels , 
'remain in constant contact with all hagpital departments.; In 
a darge^ hospital such as this , respon|ibili ties for environmental" 
monitoring and measurements 'lisualiy exist as separate organiza-^^^^ 
^ional ent i t ies . In , pur case , enyir qrmiental engineering , ^ bio^ 
hazards, ; and radiological safety personnel are org^nized^ir|^>^^ 
en^vironmentai health ^and • safety program under the pirBp-fet5rate 
of - Research Services . Frequent disciissions and meetings with'^ 
Environmental .Services- pe.rsonnel are required in order to monitor 
on- going programs and be 'alert for new requirements. Environ-/) 
mental Services, personnel participate with OcCup''atio.rial Medic al 
personnel in the formal meetings of the Hospital Infections / 
Committee and the Hospital Multi-disciplinary Safety [eommittee. 

The following prdgram elements comprise the Occupational Hedical 
Support ^Pto gram: . " 

1. pre-emplo5mient examinations , - v 

'. 2. nonoccupational illness monitoring and limited care, ^ 

3. occupational injury and .illness car.e and reporting, 

4. suryeillance . examinations , \, 

5. health education and' counseling, 

6. C medical records, and reporting. 

Proper coordination of all elements is a necessity whether the 
program is supervised by a single oecupatiohal health nurse or 
a large professional staff. ; 

PRE -EMPLOYME A EXAMINATIONS ' • ... 



:-employment5f examinat;tOns are' done on all pro-spective fuil-txme 
lovees. Special effort is. made to, gee that all patient care • 



\Pre 

employees. Sp 



^mpldyees, including physiciariis ; -n^ food service, and jani- 

tbrial personnel, are examined arid medic cleared prior to 

beginning wprk. All , summer program . employees are examined prior 
to employment or as s^on as t^raetical ^t ^tlie beg of their 

/ sijmmer jobs Hospital, volunteers are screened only for tubercttlo- 
sis by skin test* or chest film. Most physicians and some research- 
er^ ar^ involved in both patiant care and the laboratory?, these 

. empibyees'^are treate^d as patient care personnel > for s<:heduling 
a^d: type of ]5hysical examination. , \ 

.11^^ examination includes: » 



I..' medical history, reviewed by the ocQupational health 
■ ■ nurse 'and examining phyaiciari*, ^ . 
• 2. /general physical examination with emphasis on evidence 

^ in^ctious dise^e^'^^physical incapacity and disability, 
^ "\r 3.: ; chest x-ray (PA- afnd lateral) , 

[ 4.; elecErocardiogra^ (for^age 40 and over, or where* specially 
* ' indicated) 
> ^ 5. vision pbficTuc!in& c perception) and hearing, 

' 6 / labor^^tfory. tests (i . e . complete uritteilysis , hematocrit, / 
/ and serology) , , , - ^ 

V - '' 7.^-^1 status' (especially update of tetanus-diphtheria, 

V ''■■^ ' ■ smallpox as a routine immunization for our hospital per- 

sonnel has been discontinued, PPD for .tuberculosis as 
indicated with skin testing with a lower strength , PPD 
performed on BCG iitoiunized individuals and where positivity 
of reaction 'cannot be assured) . , 

' In additiortj^e''^ examination above , v laboratory and special 

. patient car^ personnel receive farther *evaluatioTj including the- 
: ''collectipn of a serum §ample, which is frozen and stored for 

farther evaluation sT\ould an infectious disease or suspected occupay 
/'tional illness develop later. Special considerations are given *to 
. immunity status depending on expo'siire -of the , individual-- for exam- - 

ple,v Aust;ralia antdgeoi a antibbdy status of phlebotomy teams 
: in the; clinical pathology laboratory and blood bank, and specific 
immunizations for those persons working with viruses (e.g., hepa- 
• titis, polio,; and rubella). 

For an efficient and meaningful pre'-employment examinatibri program, 
\ continual itipilt is needed from all hqspital departments: person- 
nel officers who do initial interviewing and hiring, laboratory. 



directors responsible for the specific content of their research 
programs, and clinical directors responsible for patient care-'. 
The specific departments and user ^ agencies^ are familiar V7j.th the . 
'physical requirements of each of their" jobs ^ well as chatiges / • 
iihppsed by new missions and programs in patient care and research^ ' 
The pccupational Medical Service must continually review arid 
update these 'requirements . . • 

NONOCClJPATIOmL ILLI?ESS MONITORING AND LIMIT^D~^^ 

Evaluation and monitor irig of acute illnesses, particularly' infec- , 
tious disease among hospital employees ,and laboratory employees, 
is an important part^of the Occupational Medical Support Program. 
Policies have been established with the Nursing Service and Food 
Service departments for evaluation of employees reporting an ill- 
ness or re tiirnirig to work 'after prolonged absence due to illness . 
The employee is evaluated, appropriate cultures are taken, and 
treatment or referral to his personal physician is made for res^u 
tion of the acute prdt>lem^. r 

Occupational Medical Service' si nurses arid physicians prepare a 
report oh each hospital feraijloyee -with an infectious disease/ ^ 
The cases are summarized and' a report is sent to the hospital 
niirse epidemiologist for review by the Infections Committee. • 

Minor illnesses and nonoccupational injuiries also receive evalua- 
tion and care in the bccupational Medical Service . Such care 
allows the "^etajJloyee to continue working. - The Service cooperates 
closely with private physicians in providing rofitihe evaluations 
■that may be requested by the treating physician (e . g. x-rays , 
urinalysis , " ui'ine culture , blood count , arid limited blood 
chemistries). 

An efficient prdg^jam of illness monitoring requires^ established 
policies for referral to the Occupatibnal Medical Service from 
the participating hospital departments, such as the F 
Nursing Service; Janitorial Service,, and Laundry Service. ' Valuabl 
information is deveioped.on the health of the employee population. 
■ This is closely coordinated with the hospital epidemiologist arid - 
the Infections Committee for possible implications iri patient j" 
■care."- areas'. ''\^:' ^ 



OCCUPATIONA.L INJURY AND DISEASE 

The Occupational Medical Service provides evaluation and treatment 
for injury and disease arising from emplo3niient in the hospital ; ^ 
and lahoratory . The occupational health nurse is responsible for 
completion of an accident survey form on each reported . case . 
Physicians in the Service , provide evaluation and full care ^ w^^^ 
in limits of their capability. Referral to* specialty consultants 
is necessary in some cases, particularly in such ^reas as ortho- 
pedics, ophthalmology, allergy, and dermatology. 

Common among patient- care employees are .back injuries jNtn some ' v^. 
instances prolonged absence from work and assignment to less 
strenuous patient-care activities on return are required. These 
Vlinii ted duty" assignments require close coordination with super- 
visors and a firm policy to avoid confusion and motivational 
prbBlems Miong employees . ^ The second most comm6jft type of acdi- 
dent among patient- care and laboratory workers is the puncture . 
wound caused by needles- and broken glassware . Thes^ cases re- 
quire careful evaluation because of potential; infection. Labora- • 
tory workers are ^irequi^tly subject^o bites of 'all types, and 
close coordination ^ith research veterinarians- is necessary to 
provide proper care ancL follow-up of the worker as well as isola- 
tion of the infected animal. Another very common problem among / 
these workers i§ that of allergy to animal dander. 'Occupational 
Medioal Services^ provides allergy referral, evaluation, ^d desensi- 
tization in a weekly clinic. In many instances, laboratory workers 
have to initiate ss-trict environmental cantrols to prevent exposure; 
to animal dander. . ! ^ « 

In; the area|^i£f^ are two other potenti- 

ally serxodsV^^^P^ hepatitis (particularly" type B). and tuber- 

culosis. Tubercular patients occur only rarely in the research 
hospital; most cases are unsuspected until autopsy. 'Occupational 
vMedical Services maintains the tuberculin skin test status of all 
patient- care emplcKyees . Wittl the identification of a tuberculous 
patient ^11 contracts under surveillance in a coop'fera- 

tive effort , with tl;;ie|;;iifu Department and the nurse epidemiologist 

■ ■ ' ■ " ' ■ ■ ■ ' ■ ' ' - ■ ^ i ' 

In a research hospital Y^i^ih leukemia service heart sur-^ 

gery that require multiple transfusions, the incidence of p^t*Lents 
with a -known hepatitis B antigen status is extremely high. In the 



case of exposure to the hepatitis B Virus, the- high titer inJnune . 
globulin (H-BIG) is used when exposure to a C9ntaminated needle : ^ 
or direct, mucous-membrane' contact with a proven hepatitis B. carrier 
has occurred. The high titer globulin is not ^used- prophylactically 
-for preventing nonparentalty^ transmitted hepatitis B in our-facx- 
lity. Hospital policies re,quire\^ ting on tl^ ward a^ °^ ' • 

all patients known to be Australian antigen positive. 

Increasing use of cancer chemot;herapy and other mbdalities of 
immunosuppression leads to additibnalvprobleiiis . Immunosuppressed 
patients m^y develop terminal herpes zoster, which provides a high 
risk to patient care employees . In addition, ther<may be someJ» 
confusion about the- etiology -of herpes sxmplex and the! degree of 
risk to immunosuppressed patients from exposure to emptLoyees with 
such lesions. iPis felt that .Employees wi\th open Ife^ions pf 
herpes-simplex should ndt be in- contact with. immunosuppressed 
patients oaT^otk^s with^extensive dermatitis-^;; however ,i' .there are 
no other rles trictions . < Vi 

Occupational disease and injury cases require continuajl coopera- 
tion with" the' hospital compensation carrier; at NIH it is the 
Federki' Office, of Workers' Compensatsion. In addition,! close , 
monitoring by Oocupational Medical' Service physicians 'and the | a 
specialty consultant^' utilized in such care is required. Epidfemio- 
"^ipgical investigations are conducted in the , majority of occupa- 
tional di§>^ase cases and close coordination with the Infections - 
Cornmittee is required. ° ■ ~ 

Surveillance examinations ■ ■ ■ ;lj : 

Occupational Medical Service^ performs periodic, evaluations on 
patient care and laboratory personnel who are exposed i to recog- 
nized environmental hazaifds . Examination may consist of a complete 
"physical with laboratory. profile, or a specific laboratory evalua- 
tion to measure the biological effects of a specif ic hazard. - 
Clinica"^ Pathology and Anatomical Pathology personnel jare evalua- 
ted for infectious disease hazards, such as tuberculosis and hepa- 
titis. A unique exposure recently identified in = the Clinical 
Pa'thoiogy Department was that of excessive noise in computer rooms. 

Examinations for laboratory workers exposed to hazardous chemicals • 
and yiral carcinogens are extensive and include a general physical 
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.■V'... . • W ' ■ ■ ■ . . ; 

^ ^; • V ■ Ai ! • ■ . • 

. ^.r'-'^ ' ■ ' • \ ■'••Xj • " " . '. ^ ' ' ■ ■ . , ' • K ■ . / • . ■ '. , - • , • 

. oti,^ an. aimuJ^Wr biannual basis • Animal hand^lers , particularly 
thd^e wo are periodically evaluated for tuber- 

GiJ/fesi , iiimunity^ to tetanus an^ rabies<,, and^ where neces- 

sary, -forVprp^ immunizatlpn. Handlers who work 

•with animals being bred fo^ research work r^ac^ive^'^^'T^^^ 
preexposure rabies prophylaxis . \ \ . 

■ ^ I" -e: ^ ■■.-■■■/■ -'"X-^ • -• ■ ■■ ■• ^- ' 

Fi\re Department and/S^^ personnel ai'e ev^j^uated annually 

for .p^ their capability to perform strenuous 

activities relatied to their work. Specif consideration must 
also , be giyeni to thfe Janitorial and Environmental Services ^ ^ J. 

sonneiv who enter all laboratories and clinical areas, including 
patient areas, since they can be Exposed to multiple environmental ; 
hazards'. ; ■ ' ' ' .. .■.■■■„■• 

Surveillance exams require continual monitoring through the Hospi- 
tal Safety Committee and Infections Committee. 
vices , p:articularly the laboratory and the Janito^ 
must continually be queried for. changes i|i th^ procedtires a^ 
; programs . In the research area, the laboratory chiefs are required 
to coordinate changes in programs with the Enviroimental He^i^ 
and Safety personnel. Occjipational Medical Service is in <ion\:inual 
contact with these programs to provide current and meaningful 
surveillance evaluations.^ ' ^^^^^^^^^^^^ 

HEALTH EDUCATION AND GOUNSELlisiG / y 

Occupational Medical Service cooperates with l the Safety ^^^^^ 

and section chiefs in providing health information to all new 

employees • Laboratory safety ^ while primarily the r 

of laboratory chiefs, requires health input in high-risk areas, 

such as infectious disease and chemical carpinog0nsy 

Occupational Medical Service also provides . a" mi^ntal health program 
with broad participation at all management levels within the hos- 
pital. Orientation lectur&s in emotional health are provided to 
nursing care: personnel. Ttiis orientatibn is directed specifically 
at interpersonal relationships on the supervisory level as well 
as at unique situations in the research nursing care environment/ 
Group' siess Ions with nursing care personnel on the matter of deal- 
ing with a dying. patient have been conducted. 

!: . , ' : • • 11 ' ■ ■ . ■* ■ • 
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Alcohol lind otiien. addictive drtig usage in the hospital cfr research / 
enviroTUoknt is par iicul45" concern. Occupational Medical ^ Service 
provi^eM supervisory tiraining for 'the recognition and ^ handling^ 
of these probieiris-. 'Vl,3o, counsel or^^^^^^^ ^Y^ilable for evaluation , 
and referral as well as"-for cont^^ group 
treatment. ■. . . ' ' ' . ■ \- 

•These, programs are coordinated with the Safety Gqinmittee, super- 
vis el's of Hospital Services, and Environmental Safety personnel 
twho h^ve responsibili^ty for safety orientation of all employees. 

RE^RDS AND REPORTING SYSTEMS , 

Employees' medical records " aire m^aintained by the Occupational " 
Medical Service . These records note all examinations , reports 
of injury and illness, and visits to the Occupational Medical 
Service Unit^ ancTNare kept Separate from those of hospital patients 
in. research dr. treatment programs. Moreover, the system has been ; 
computerized so as to provide a .niorithly report of type and fre- 
quency of visits identification of, those accidents caiising injury 
and illness, and schedulitig fpr surveillance examinations and 
immunizatibn follow-up. All employees are informed about pro- 
cedures for access to their records und^r l^he* Privacy Act^ and that 
any release of personal medical information to third p|ar ties 
(even wh^re the third party may be the Personnel Department) is 
not made without' the employee's authorization in writing. ^ '\ 

And finally, it is interesting to compare our on-going program, 
which developed spontaneously over the years, with that recom- 
mended by the NIOSH Hospital Occupational Health Services study. 
Although the wording is slightly dij^ferent,. all aspects are 
covered. ! 



; SPECIAL HEALTH PROGRAMS:*-' 
STUDENT, HOSPITAL, LABORATORY 

Health Service Problems 

Mary L. Parker, MD 

ADMINISTRATIVE MATTERS ^"^-^ 

The health service in which I work offers medical care to the / 
student body and the entire employee group. There may be need 
for interaction with academic deans concerning a student' s course- 
work, with housing and food services regarding a student's special 
housing and dietary needs, with the Athletic Director over a varsity 
athlete' s eligibility or injury, with the Personnel Director re- 
garding an. employee Vs absenteeism or job-related injury, with the 
Office for Environmental Health and Safety on precautions for pre- 
venting injury or illness, and lastly with a committee of students, 
staff and faculty to deal with an evaluation of and suggestions 
for the health service. Failure to maintain, contact : with the^se 
various sectors may lead to loss ;&f effectiveness This-is not 
a simple, feat; for while maintaining lines of ■communication between 
all concerned parties, it is essential that the patient's pr^oblem 
remain confidential. ^ 

For the mosj: part, our staff is composed. -of physicians newly enter-, 
ing private' practice who work on a part-time basis. Most of' them 
work for us six hours per week, some ^ as little ; as three arid a few 
as much as ten. They are 'recruited from the residency iiraining 
program at hospitals associated with Washington University School 
of Medicine and, in general, they stay with ^s from three to four 
years . Eventually , their practices pick up and they can no longer 
spare the extra .time. We have a perennial task of recruit irig riew- 
comers to replace our dropouts. .This burden is offset by our , . 
ability to hav^e_up-to-date, well-trained young clinicians who are 
knowledgeable in the ;*specialties arid services of the local hospi- 
tals, and who have rip^ difficulty relating, to the current, college 
crowd. • \- "■ " - 

Qur nursing staff is also unusual in tfyat we have several part- 
;,time emjployees . Many women with growing families may feel that 



full-time employment is not possible but they are nevertheless 
available for part-time service. We are thus able €o temporarily 
incifease our nursing staff whenever the patient load is heavy" 
and then lower'it when the load is reduced. 

• ,' ;>^ ' •• . ■ •■ ■ ■ ■ . ' " ' ' ' . ' . . • ' • - ' . '. 

The financing: of a health service remains a matter of concern. 
The health service that ' is financed through an. allocation from ' 
general ♦funds competes with other university departments and can 
be at a dis,^dvantage when the time comes to balance the budgejt. 
A combination of an allocation from general funds to cover the , 
cost of maintaining the physical plant and staff salaries ancd a 
fee for certain services has worked,-well for «us . Thus , as the 
demand for laboijatory tests increases, our income increases. ,■ 

In years past, the univetsity purchased he-alth'^insj^irance to ward 
against the, heavy cost of hospital care. However, this insurance di 
not apply to any of our services; furthermore, the policy had a 
"coordination of benefits" clause that applied in the event that 
a student was^ also carried Under his family's health insurance. ' • 
Over the pdurse of years, it became apparent that -^he dollar 
amount of claims paid out was biife a fraction of the premixms paid • 
in. Consultations with the University' s legal counsel, the State's , 
insurance, officer, and the University's insurance coordinator 
produced a plan that now provides hospital or emergency care as 
extended benef^-ts of the. health service.- Identical benefits for 
a spouse or dependents were.'prpvidedv if desired, through a private 
insurance company, and we were able to purchase reinsurance protec- ^ 
tion for ourselves in the event the claims exceeded the $60,000 V 
per year deductible limit. The outcome | has been an increase In » 
protection with a reduction in cost. . • 

physical facilities of the health service aiefect the ease with 
which services can be 'presented and utilized. ; Our unit was formerly 
a dormitory, an old building with a floor plan that 'left much to 
be desired, but its location couldNno-t Ije better. It is adjacent 
to the assembly chapel, the books tare, the student cent errand 
about 100 yards from the main library. It is readily accessible 
from the administrative, academic, athletic -and res idfential areas . 
Renovation of the building -has given us a, central reception area, 
records room, surrounding services, ani clinics. -The reception 



area is often crowded; however,, we prefer the crowding in the \ 
'presei;it building to the isolation of ^a hew' buildi-ng on the edge 
of the dormitory complex, 

SERVICES.: ■ ■ ii ■ ■■■■ ■ 

' ' ' ■■ ■. ' V ' ' ■ ' ■ ■ ■ ' " ' ■ ■ ' ■ ' ■■ j"-^. 

Two internists on 24-hour duty in the out-patient clinic see .; 
patients on a walk-in, f irst-^eome , first-serve basis . Appoint- ^ 
meht scheduling for' follow- up "with internists has not been sue- 
cessful, but wd- do have a fairly , effective System for telephone 
reports as pdrt of the follow-up.^ We are able to schedule appoint- 
ments with the specialty physicians who come tp our service* We | 
have a surgeon three times a week, a dermat6iogist Sf or one morning , 
each week, and a gynecologist for three half-days a week. Each "l 
* specialist has a nurse as an assistant. In' addition, a competentj 
laboratory technician provides "stat" blood counts, urinalyses, ; 
smears orv^stairis , 'throat and urine cultures; and a few blood ; ■ 
chemistries, A large midwest clinical iaboratory provides pick- 
up service, and 24-hdur results^or most other diagnostic . tests \ 
that are needed, s 

A modest supply of common medications is available at the health 
service.: Otherwise, the s tudent may ' have his pres9ription filled 
by an outside pharmacy , or we can get it for him frpiri out supplier, 
. All medications obtained, through the health s,ervice pha^acy^ should 
be carefully identified as to sour^ce, recipient, and identity of 
jthe drug." Several years ago one dE; our ''hippie'' -type students was 
stopped by a traffic of ficer for speeding. ^ -Hi^ . car was searched 
and an envelope containing Donnatol was found. Had this not con- 
tained our identification, his identification, a, date , and , a pre- 
scription number, he would have been arrested for having a supply, 
of "downers." , _ . . , 

. ■ ■ ■ ' ■ ■ * , ■ ■ ■ ■ ■ ' . , ' ■ . 

With over 2300 dormitory students and over 1,000 freshmen who . ' 
are away from home for the first time, thesre is often a need for . • 
an intermediate level of care, that is cpmparable to "that • of a . 
private home. To meet this need, we have a' 10-bed infirmar;^ that 
.is bpensfr om, Monday morning through Saturday noon; it is, /staffed 
by registered nurses and a physician who makes dailyvroundS and 
is available by phone for evening consultations , At one t^ime 
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this Irifirmary was open 24 hours a day^ seven days per wee'k. 
However , we soon- found that students wanted "to retui-n to the dorm 
area, over the weekend; thus, our Saturday and Sunday census was 
usually very low. This 'suggested^ that it would be preferable- to 
hospitalize the rare individual who was not able ta return to the' 
dorm by Saturday noon rather than to keep 'the infirmary open through 
Saturday and Sunday . There is always a doctor: on telephone call 
and the Emergency Room of our hospital is. only two miles ,away; 
Security Officers dn the Campus are ready to take "anyone oyer who 
needs emergency care . ' ; , . - 

Our mental health clinic consists of a', full^^time faculty member ' 
of the Department of Psychiatry assisted by fourth y^ear residehts 
in the Department of Psychiatry training program. This' clinic > 
is separated from the generfl clinic. Students who aire utiwilling 
to seek psychiatric care, lest the fact be noted on their acadeiuic 
record, are assured that such records are highly confidential; as 
such, they are 'kept and are reviewed or. released only by specific 
written authorization of the, patient. Another Af ear that we face ' 
in .this area. is that our psychiatrists are merely "pill" pushers" . 
While it is true, that our bep'akrtinent off Psychiatry is pharmaco- 
logically oriented (particularlv with the depressed patient) we 
remind the student that each patient is fully ^ evaluated , and medica- 
tions, are not used unless tbe doctor feels they . provide an appro- 
priate addition to psychotherapy. 

The Health Service also provides, health supervision to the athletic ^ 
"program. Each varsity ath^^ete must have a complete physical prior 
to^ particlpati'bn. This is easy to provide, but to have an ortho- 
pedist at all; games and for^ all injuries is another matter. \ In 
recent years we have been fbr.^nate to have the major sports.--teams 
in St. Louis come to the Depar^ent of Orthopedics at the Medic^ 
School;' thld has fostered interest and special expertise in the 
care vof athletijb 'injuries and thus benefits our students. ^ - 

■■ ' ■ ■ ■ • ' '■ ■ ■ . ■ . "■ ■ ■ , . ■ " ■ " ■ ■ , ■ 

To alleviate the , conges t^ibn in our waiting room, of students with 
very minor problems',, a health education and outreach clinic has . 
b&ep established. ...Each floor of .a dormitory has a student "health, 
ai5e" who is equipped with a firstVaid kit and several over- the- : 



counter medications • In addition, the recently published. book \ 
"Take Gare of Yourself ' is l^all^ble oh loan. tO: every doraiitpry ; 
student . /' By. this means it is. hoped that the very minor problems 
will be recognised and handled -by the student or the health aide; 
whereas , the serious problems will be recogni,ze4 and sent to us 
without^ delay. - i 



A problem that Jias .long* existed^mong employees, and is now, being 

encountered with increasing frequency in the student population . 

is alcohol ^buse. A program has evolved ?that is twb-prpixged . 

Orie is directed toward the employee sector to assist persons whose 
. job perforrtiance has deteriorated, whatever the cause. The other 

pron^ is directed toward the* student group and is, -in large pare, 

an. effort at education. This program hasvbeen titled /the "GampuB^ 
■ Assistance Program" and is modified after ^industry's approach 'to 

absenteeism and ppor job performance. . * .V 

; ' ethical/ AITO PROFESS IOMl R^ * 

. ■ I ■ - ..- ■ .'^ ■ . . 

• " . •■ ■ ■ ' ■ ' ■ ■■ ■ ■ " , ' . " ,■ ■ '■ ■ *■ " . ■ , ■ 

Statutes and laws vary, from state to state, especially in areas . 
of confidentiality; priviledged communication, VninQrit3r 
informed consent , and* reportable conditions • possible, we 

..try to use the same guideline^ for minors .that we would use with 
adults. Oiir medical os^ecords ar6 held in strict confidence; we have 
. even refused to employ students in: our center . lest they gain access 
to another student' s records. No medical inforniation ,is shared 
with adqiinistrators , academic persons, or residential, directors . . 

. without i the specific written consent of the patient.- We encourage 
student^ to share any significant medical. information with their 
parents;! but only in the case of serious illness or injury re- 
quiring hospitalization do we -contact the parent or guardian, and 
an attempt is made to obtain the con'sent of the student in advance 
of. such nptification. Vr 

The management of pregnancy of an unmarried miijbr^ requires the ^ 
.cooperative effort between the patient, tl;ie Health Service and - 
other ageticies . It is important that; the . Health Service' maintain 
* a reputation for conf identiality in this, area so that women students 
with personal problems will feel free to seek help. . .. - 
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Students with religious conyictxQn ^se of the Health, ii 

Service may ask that health requirements be waived.' V^^ 
possible thieir requests are granted; however, reLigious Convic- 
tion does riot relieve them of the need to observe public health 
measures. No. attempt is made\at medical iri^ of indoctfi- 

nati^on, but the student must^ demonstrate, freedom! from any inf eq-^ 
tious or contagious disease.. . ^^ * ' ^ ' ^ , ^ ' • 

One last note.. Jn tHls day and age o'f the ^ Buckley Amendment, ^any 
student who If equests a review of his record is entitled to such- ; ^ 
a review. It behooves us to be as discreet as possible in making 
pur /notes in the recbtd, ./On one occasion, ^a staff physician who 
was exaspjerated by the hypochondriacal nature of ^a student from 
Taiwan, recorded as a recbmiriendation, "Rx: a slow boat to China/'. 

In closing, there are many pi^obleras in the delivery of health 9are 
" to aTstudent group; however , in my experience the pleasui^es out- 
weigh the pains ! ■■']\ ^ ^ ^ 
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' -DEGENERATIVE DISEASE AND INJURY OF THE BACK 
"f. Examination of the- Lvimbrosacral Spine „ * . 

> ■ ; ,, ■ , ; Lee T . Ford, MD ' ? . . ' 

THE' HISTORY • ' 

In evaluating* a patient lumbrosacral spine, the presence of 
sjTmptoms, usually pain in the low back with or without assdcia-. 
ted S3nnptoms in t;he lower extremities , is a key consideration. . 
Tl^e manner in whiph suc^ symptoms develop is also, important • 
For 'medicolegal reasons it is wise to record the dates of any 
feraumatic episodes and their time relationships with the develop- 
ment of syinpjtoms from the alleged injury . *The presence of pre- 
existing symptoms is likewij^e important.'- 

■-■ * :■ ^ ' • :" " ■ ." . . . /' ■. ■■ -. ■■ ■ ' : ."' " .' 

It is .helpfuL to know how the symptoms are afffedted by rest or; 
^ctiVity and whe ther coughing or ^sneezing aggravates them . A ; 
histdry of numbness, tingling ,/ or wea:kness , the presence of a^ 
liist and wheiiher or piot there has been any bladder or bowel c 
involvement, are important to determinet Whether or 'not symptoms 
are help'ed by different modalities; of trea:tm^ as back 

supports, medications, or manipulative therapy may be useful; 

THE EXAMINATION ' / N . . ' ^" 

In examijiing the lumbrosacral spine, the patient first should 
stand adequately exposed in front of the examiner, and then walk 
back and fofth in the normal, gait. In medicolegal easels it can 
be helpful to obsierve the gait without the patient 's knowledge ; 
perhaps walking in the waiting room or^in the parking lot when . 
the gdit ma3r?be quite, different than in the examining roomx.. 

With the patient standing, the exaittiner should observe whether 
the., spine is straight and the pelvis is.. Iev61 . A large mirror 
in. the examinatioii room is very' helpful. The examiner should ' 
look for a list or a scoliosis and have the pati^ent walk on his. 
toes and 'on his heels. Dif ficulty^ with, or inability .""to per- :. ' 
form these movements can indicate paresis or, on the* affeqted 



side , paralj^sis in the calf group or, in the anterior muscle group . 
of the leg.. In sciatica, pain when performing either of these , ■ 
maneuverg; helps to ioc^^^^ level of neurological' root . <: . 

•ihvolverae|it. Pain on* ..toe walking may indicate first sacral root 
involv.fcuient', and pain on hee'l walking , L-5 roofed iiivolvemeht . _ • •; 
■■•v\.:.;/- • ■ > , ; ■ ' " ■■■ : ;■ ' . ' ■ ..\ V. ' ^ \ 

" The patient is then- asked to assume a full s'quatting. positrion, 

■:^p|ar>Tr<a Vtp aH hpt-wf^pri 1-bp knppH . Tf the, p atient can, this ■ 

quickly indicates full flexion of both hips a^d .both knees v 
The patient, iis then asked to arise from this position, and. any ■ '•^^ 
difficulty xs nOt'ed. With the patient standing, a jugula;i: com- - : 
pressioh test is done' to ;see if this causes either -low back 
pain or sciatic pain, 'which may indica-te a space occupying lesion; 
in the spinal dahal. The patient is ' then asked tobend the trunk 
in all directioW. Each motion is observed .^ Th^HWbar lordofeic;. 

• curve should iroT^sput into kyphosis on flexion. Pain, muscle . . ^ 
qjjasm or arthritic .^.,1^^ the spine may limi± this motion. 

Now is the time t#'ioi^^erve the presence of any list, which is. 
usually incr.eas.edC oi^. forward bending. Restriction of bending' 
motions is estimated^as slight, moderate or severe, rather than 

' .in degrees-. It may be helpful to measur^ forward bending' *as 
the distanc"^ the patient can approximate liis hands to the floor. 

, The patient is asked to report any subjective syroptom^. with the 
back mot-ions and\i^o l<jcate , or point to the „site c)f, pain. r .. : 
Lateral betiding to each side, is carried out in the same manner. 
A patteht with a li&t and muscle spasm usually 'has full motions 
ta'the side of tUe^^^-^M no motion or restricted motion away ; 

from the list. It is important to watch for the rare case of . 
.bamptqcormia, which is a ?|unctional or hysterical inability to 
stand erect, ^although i|i'TDed or Qj|||j|^ the patienty 

cani-ext^nd his' hips fully v Badrfward bending is checked in cthe • - 
same manner> Any restriction or S3miptomS, with it are being noted. 



« . The pat i^t Vis now asked to sit "on the side of the examining table 
or bedy^ Knee jerks are. checked very carefully, comparing one with 
the'other. Reinforcement ,,o^ the knee jerk may be obtained with 
light contracture of the- quadriceps against ^tKe- examiner' s finger . 
y Locking the- fingers of each hand and 'pulling may ^ help the rein-' 
fqrcement . Anfeie j erks also are checked in , the sitting pos,ition. 
They also may be rei;i;itor.ced by having the patient gentl-y ' 

■ . plantar flex; the foot against the examiner' s finger and 'by 'pulling 

the fingers against each other. , , ' 
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The patient is now^ instructed to lie* sut)ine on the bed or table. . -;. 
Leg rength is measured' from the anterior superior spine to the 
medial malleolus. It has been my experience that this- measure- 
. ment is accurate only about two times -out of three. Measurement 

with" a standing AP x-ray of s the pelvis is considerably more 
• accurate, if properly performed.*^ Circumferences pf the thighs 
and .the calves are carefully measured for asymmetry, which is 
evidence of possible muscle atrophy.^- Str.ength of the toe extensors 
"~^'is"carefully tested--tor w¥aKness ot "th'e exi;en"gtnr"lTat1:Q"tt^! ~ ~ ~ 
longus is patHognomonic of involvement . of the fifth lumbar nerve 
root. • ' / 

■ ■ : - . . ■ '"^ \ V - - ■ ■ 

Sensation is carefully tested in^( both, lower limbs by light .touch 
and by the use of a pinwheel. the most common sensory finding 
is a functional or . stocking type of hypesthesia in the lower 

' limb. The pinwhieel is quite useful in checking this: the wheel 
is always moved from the anesthetic or hjrpesthetic portion to < 
the sensitive portion, beginning with the toes. Usually the 

- patient jumps, effectively indicating the point of sens.ory change. 
Should the sensory loss be derihatdmal, this is outlined. 

The range of motion of the hips^ and knees is checked, especially 
rotation of the hips , lack of Which would be evidence of hip 
pathology. While this is being done, the examiner holSs the knee . ' 
in one hand and the leg in the other, feeling for presence of 
. crepitus oti flexion and extension and -checking the ^ stability of 
the medial and lateral ligaments . , . ' 

Straight leg raising is now tested, with the knee extende'd and 
the leg raised upward f.rom the hip. /This is a subjective test, 
and the patient ' s response to it must be evaluated. The produc- * 
tion of pain, either in the low back or gluteal region, is a 
positive test. The approximate angle at which pain ds produced 
is noted. A stretching sensation behind the knee is normal at 
' ninety degrees. The test may be supplemente'd by . flexing the hip 
and then extending the knee, and a po'sitive test may be confirmed 
by also dor siflexing the foot. Pain in the' back -produced by 
flexion of thife hip with the knee flexed is called a positive bentj^ 
leg raising test, and pain produced by it is usually on a func- 
tional or psychogenic basis The straight leg raising test may 
be positive from 5° to 90°. ' ° • • 

The patient is then turned in the prone position, with' a pillow 
under the abdomen to flatten the liambar spine. The calves, popliteal 
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region, posterior thighs , buttocks , sacrum,, coccyx, and lumbar 
spine all. are palpated, and tender areas are no t'g^. The examinei: 
should be able to locate the lumbrosacral space oh palpation and 
palpate firmly/ wit*h the thumb the^separate interspaces, locating 
any ^ sens it ive^^ ones . The presence of muscle spasm in the. lumbar ' 
Musculature can /be detected with a light tap by the percussion 
hammer while- holding a finger on the muscle. Except' for the - ' 
presenc^ of ,avlist with palpable muscle spasm, this is the^best 
' ec±ive-Hres-^I--4c-new--to~d^t«^fe-^ — — — — -^r-j — 

.. . •', * ■. •■■ ' • ■ • ' ' ° ' ' , ' ^ 

After ^complete {jhysic^l examihatiof^Vof the lumbosacral spine^ '} 
the nekt steiD in evaluation of - the lumbosacral spine is radio- 
graphic. - " . . ' - 



DEGENERATIVE DISEASE AND IN JURY ' OF THE BACK 



Cons ervative Treatment of Low Back Conditions 
/ V . Lee/l. Ford, MD 

I ■ • ^ ^ . . . :^ ■ : . 

The majority of low back conditions seen bjit orthopaedic surgeons v 
are treated cons ervativiely ; Following the ^teaching of pr* J . 
Albert Key, 'the author* s opinion is that most<per sis ting' low back 
pain with or without sciatica is due to some type o£ lesion of a , 
lumbar disc. Even patients with disabling symptoms from, liambar 
disc lesions,, with rare exceptions, should be given at least three 
to six weeks conservative treatment before a decision about surgery 
is ma3e. Qne exception to this would be a patient with serious 
neuroldgicaL deficit with paresis tdr paralys the lower limb, \ 

or where there is' involvement of bladder or bowel control ,, when^ 
even , emergency surgery may be Indicated. 

The author also believes^ that, foi; an intervertebral disc to rupture 
there must be pre-existing changes of degeneration in the disc. A 
normal tiucleu§^, puiposu^' surrounded by av norm annulus fibrosis 
shotlld not herniate. For such to happen, trauma would have tfo be 
so severe; ^tftat a vertebral body woi^ld fracture befoi:e the disc 
would rupture. , The u^ual muscuiat spraiji or wrenching .injury of 
the l6w back causes S3miptomatplogy whi<5h should clear with conser- 
vative, management of several weeks or more. 

Conservative tr'datinent of patients with low back pain, with or 
wsLthout sciatica, begins with rest with one or more of several 
measures^ Th6 patient will- usually do ■ this voluntarily by limit- 
ing his activities, perhaps with lighter work or by taking time off 
A coinmon *rrie'tJiQd of refcs tiilg "the back is to splint it witTi a lumbo- . 
sacral back support. This should be of a type that takes the 
lumbar s^ind outo"^ of lordosis and tries t6 hold it flattened with - ' 
the abdomen 'compressed. The/lordotic position will increase the 
bulge of ,an. intervertebral disc while: straightening the loweir 
spine^ends to flatten the, disc' .Heat with warm soaks or showers 
may help.- Local heat with a heating pad or hydrocollator is, useful 
The patient should use; a fracture ^board -under his mattress, which 
may be firm or soft. ' ^ i 
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Resting in the so-called "contour chair posltioti", is° usually -help- 
iul. This may be done at home with pillows or _ with a lawn chair 
or TV chair. Symptomatic medications are used. Narcotics aire 
avoided as much as possible f but some p^tiiehts may require some-- 
thing like prQpOx3rphene hydrochloride ("Darvoh"^ or codeine .. - \ 
Muscle relaxants are commonly prescribed, but how effective they 
are 1 am not sure. The more tense or anxipus individual may be, 
helped;by a tranquilizer. If leg length discrepancy of 1/4 
inch or more is ^present, a heel, lift should be prescribed to, level 
the pelvis. . ' ^ ^ 

Physical therapy modalities of local heat, massage, diathermy, 
and ultrasound, or whirlpool baths, may help the patient. For 
the patient with more severe disabling symptoms, hospital maria- . 
gement should be considered; This would consist of bed rest with 
the back rest and knee rest elevated, and leg traction or pelvic- 
traction may be used. These only help immobilize the patient in 
bed and 'do not "repla.ce" anything. Patients with clinical evidence 
of lumbar disc lesions may be helped by manipulative i therapy . In 
my hands, this is most effective using general anesthesia . This • . 
can improve- -S3miptoms, sometimes,' dramatically , in over one-half of 
perspns manipulated. 

Associated medical problems should be evaluated properly and trastted 
Accompanying functional overlay, particular in the medicolegal • 
cases, may be difficult to evaluate . Consultation with a heuro- . - 
legist or a neuropsychiatrist may be indicated to^ help evaluate 
the patient',s symptoms and plan treatment. In difficult cases'of 
low back pain with or without sciatica, we occasianally use a 
quantitative spinal examination as described by McGollum and Stephen 
(l).. This can l^felp distinguish the organic qase from the patient 
with purely functional or psychogenic origin of complaint, or can 
indicate the patient with pain on an autonomic basis i In rare 
cases, to evaluate the percentage -of organic versus functional 
or hyaterical sjrmptomatology, we "may have a neuropsychiatrist 
examine the patient under amobarbital (2) . 

One observation is that in medicolegal cases, the greater the 
amount of possible gain, the greater is the percentage of func 
tional or psychogenic overlay. This is seen fairly often in 
compensation eases , but moxe frequently and' to a raorb severe 
degree in those cases /that may be 'tried in federal cburts with 
much larger - awards th^i^ linder workers ' compensation 1 1 This is 



noted particularly with workers i^nvolved in interistate commerce, . 
whose . cases are eventually tried in Fedieral coutts. 

' For the patient who still has marked disability and has not res- 
ponded to conservative measures, surgery may need to be considered 
But before surgery on the low back is performed in such cases, a 
myelogram, in my opinion, is indicated. 
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DEGENERATIVE DISEASE AND INJURY' OF THE MCK. ■ ; • 
The Role of Myelography "and Discography in Low Back Pain 
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"the purpose of 'a lumbar myelogram in evaluating low back pain 
is to indicate the presence of a spaceyoccupying lesion in the . 
spiiial canal, which may affect the dura 1 sac. The most common ; 
aisnormality seenin large series of lumbar myelpgrams is that 
caused by a disc lesion. In a review of 856 patients, all of 
whom had; lumbar spiine surgery, Dr. Edv^ard Lansche and I found a 
neoplasjl^'*present in only 1% -(1)'. Thes e' were patients with dis- ^ . 
ablings low back pain and sciatica, who came to surgery at. three 
St*-'liOuis ho"spita'ls/ ' ; ■ 

Pantopaque is the most commonly used medium for such myelograiphic 
'Studies. In rare, cases air has been used, but it is not as satis- 
1 factory as Pantopaque. Pantopaque is not readily absorbed, and 

we Have used it without reactionpn some patients who are allergic 

to iodine . In. the same allerg;kdpatients one would .not use, an . 

absorbable medjium for intravenous pyelography or arteriography. 

It i^s my firm belief that a myelogram should rarely be done merely 
to make or exclude the diagnosis t5f a ruptured lumbar disc. The 
procedure should only be considered 'after conservative. measures ' 
have been tried adequately and have failed, and surgery is being 
contemplated. It "is a prpdedure which will help determine- the 
'diagnosis o£ patrholotgy in the lumbar spine,- locate its level and 
serve as a guide to the surgeon, saho will then explore the back 
as indicated.. " ■ j , 

Myelography is not 100% accurate. Properly- performed, it is 
presently 90-957o accurate. . Twelve or more cubic centimet;ers 
(12 cc) of the dye., should be used. There should be enough dye 
that with the patient in the standing position, the level of 
the mediiim will reach the body of the fourth lumbar vertebra. 
The majority of disc lesions occur a:t the Ivraibosacral and at , 
the penultimate disc.; Even with well performed myelograms, 
:false positiy^s and -false negatives may occur. , 

■• • . ■ . • • ' ■ . ■ . . • * . ' ■ . ■ ' 



During recent years we have had favorable e3cperienc^^ with .pimera;^^ 
(Dimer-X) involving several hundred pa:^tients at the Mallirickrodt 
Institute of Radiology and Missouri Pacific Hospital.' This is 
an absorbable medium which fills ropt^^Jsleeves farther out than 
does Pantopaque and is not as dense. The material requires four 
to six hours to absorb, and the patients must be kept in an up- 
right position during this time. If the medium is allowed to 
l^oift^l:TT:tLe 

seizures may occur. The drug was withdrawn from use in the 
United States several 'months ago after { three fatalities occurred 
shortly after xadiculograms with Dimeray. ITie medium is still 
in use in many other countries, 

A lumbar "myelogram is normally done with local an^st)iesia and is ; 
performed with careful sterile technique • In rare cases, a patient 
may bfe in so much pain as to lie in the prone position. 

In such a case, a general anesthetic with intubation has been uised, 
although sometimes, relaxation with .intraven6us diazepam /(.Valium) 
has allowed the myelogram to be pompleted without general anesthesia 
Demerol should not be used as a pre-medicatiori for a myelogram, 
because a sizeable percent of patients may become faint , sweaty . 
and hypotensive. The best pre-medicatian is a barbiturate with : 
atropine. .V- ^ ■ ' 

Technique in performing a m)relogram is quite important. _ We follow 
that recommended by ■Shapiro iti his excelient book on myelpgriaphy . 
(2) * ■ lumbar interspace should be selected above the site of 
suspected pathplogy^ The needle puncture site is usually at the 
second or thiird lumbar vertebra.^ Midline insertion of the needle 
is essential and is best performed ; with x-ray cbntroT. For this 
reason, the proceduri^ is done with the patient in the prone posi- 
tion with two pillow^ under the abdomen to flatten the lumbar 
spine. A clear flow of spinal fluidfis essential Adequate fluid . 
ds removed for testing. If. there ' isl^c^e blood in the fi^^st few a 
* drops and the fluid clears,' one may proQ^ with the myelogram. • 
Determination of spiria:l fluid pressu^^^^^^^ If a bloody 

tap is obtained and does not clear arid is injected, 

theire '.is a good chance of producing a^i .arachnoiditis . ^Experimental 
studies .in dogs have shown, that Pantopaque mixed with the dog' s 
own^biobd injected into the subar^^ space produces ; an intense 

arachnoiditis (3) . Should such a bloody tap be encountered, the 
Pantopaque study should be delayed two to three weeks to allow 
the blood to absorb. 



; . After ) Pantopaque is introduced, adequate fluoroscQpic studies with 
' ^ ' films are essential and should esitend from the culrde-'Sac to the 
lower dorsal spine. The reason for this^is that in about 17o of - 
, patients with low tack pain and aciatica, a disc lesion can exist' 
in the, lower dorsal spine. Rarely, tumor may involve the lower, 
'cord and affect the same roots as disc lesions in the lower lumbar 
• spine. Thus, a Pantopaque study is not complete unless the lower 
dorsal: spine is included. It is essential that fluoroscopy and 
; films in all four planes be made (anteroposterior (AP) , lateral, 
— -~^'a^nd--be^hr--ob44rques-)-y--aA^^ 

in tlie upright position. ^ 

Several types of defects in the dural sac may be encountered. 
The common one from a disc rupture is indentation. l)f this is . 
on one side only, a prone or cross- table lateral view may result 
in what is called a "double density." Root sleeve asyrnmetry may 
be "the only abnormality seen, or there can be a complete block of 
the column at any level. ^ It is important to study 'the' outlitie of 
such a block^ in all planes , -to determine . its loca;tion in relation 
^ 'to the level of the disc, and its, outline as to whether it may be 
froiri a disc lesion or a neoplasm. Enlargement of nerve roots 
intradurally can result in striations of the dye / column, which 
is said to be the result of retrograde edema of ^the roots coftipressG 
distally. Tumor defects must be watched for. ^ ^ross* stri^tiori,; 
irregularity, and even blocks , may^ be associated^ with arachnoiditis 

Upon compj-etion. of fluoroscopy and films^- removal of as much Pan- 
topaque as posi^ible is done; The use of "a newly demised (^at^co 
needle is quite helpful. ' Its stylet has seveil /small pe'rfofatiori^ 
■so that suction -of intradural roots against several perforations 
will still allow, oil to be extracted through the others. The end 
of the stylet is round and once, inside will not penetrate the 
dural sac. If a standard spinal needle is used., an eighteen 

' gauge size is needed, a^rid it is ^.mportant during oil extraction 
to keqp the bevel caudad or cephalad at all time's, so that roots 
are not sucked against the bevel. Again, cfentral placement of 

: . the needle is essential, since the dural ^c narrows laterally 
and is widest in xhe* midline. 

y . PISGOGRAPHY ? , 

■ : ■ This author, over a nine year period, had -the experience of per- 
forming discography in the majority of oyer. 850 patients on whom 

. he used ch3miopapain for chemonucleolysis for lumbar and dorsal 
disc lesions. Ninety-fiye percent of- these patients had 



myelography performed and the' same percentage had, discography ■ 
performed. This gave an opportunity to study tHe efficacy and 
diagnostic accuracy ,of the two procedures. ; 

■ . ■ . ^ * . . " . . ' ■ 

The absorbable media used were: , Diodrast, ^enograf f in; and Cqnray. . 
A dlscogram shows, different factors than a myelogram. It will'./ 
define a normal nucleus pulposus.^ It will indicate degeneration,^ 
a very common finding. When a disc, begins- to dpgenera-te , the 
nucleus enlarges at the expense of the • annulus , which becomes 
f-hin ;^r.d .w^akpnR . A grossly degenerated__d isc can have dye _ injected^ 
into the nucleus through the annulus with a needle at almost any 
part of the disc. For a discogram to demonstrate a normal riucleus, 
tt^e; needle tip must be within the pedicles in the AP^ x-ray and 
close to the midline in the lateral projection. ^ ' : 

A discogram may show a bulging disc, a protruded disc with -a thin . 
annular ligament,, or a possible extrusion of disc material by dye 
leaking into the spinal canal. If the discogram injection is 
done. under local anesthesia, injection of dye at the offending disc 
should' reproduce the patient '^s pain in the back and disc. The. . 
fact that a discogram reveals' degeneration does not mean that 
disc, is necessarily the offending on^. the same is true in lumbar 
myelography. There are several series of cervical myelograms 
which showed :as3miptomatic disc ruptures in the lumbar are^. 

The discogram may be most valuable when it shows a normal nuclear 
outline and so may' avoid an unnecessary exploratory laminotomy. 
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DEGENERATIVE TfESEASES AND INJURY OF THE BACK- •• 

' Biomechariics of Manual Materials 
J ''Hand LowrBack Pain . 

Don B. Chaff in, PhD 

When a person lifts, pushes or pulls on ''^n obj ect , forces are 
produced that can act in an adverse fashion on' the musculoskeletai^ 
system. These forces are. normally sensed by the person and main- 
tained within the "safe" mechanical limits of the tissues involved. 
Unfortunately 5 however certain conditions can exist that increase . •• 
the forces above what the person expectied and horraally coiild, tol- 
eratev and the mechanical properties o£ the tissues can deteriorate 
to a! greatly reduced levell through prior strains, diseases, nutri- 
tional, deficiencies, and so forth. • ,^ . /. < 

■ ■ V ■ ' .,: ■ . ■■' ' ■■ 

The results of such circumstances are presente.d in this paper. 
The industrial phyfiician,. by, his trainihg and traditional responsi-: . 
bilitiesi, serves as a major contributor in protecting workers \ 
against the -injury-producing physical stresses of the occupational 
envirotmient; The newly e biomechanics can greatly ' ^ 

assist the physician in understanding how' specif ic' forces opera-. - € 
ting on and' within the body affdet a person' js^health; • 

• ■ . ■ 4 ■ ' ' ■ ■ . , ...... , f- 

... ■ : .5 ■ ■ . ■ . '. ■ . ■ . - ■ ■ . .- . . ■ ■; 

SCOPE OF CON^N . • • ' " ^ ^ > , ^ : ' ■ ^ 

The most general concern is , what can a person dp physically that V 
will not harm him? Reflection' on jthat 'questiO^i of ten -leads 'on^ 
-to ask more basic questions regarding the person's health status 
and what physical task th6 person is being required to perform ' 
in. a job. Tn the industrial setting, this means that the person' s _ 
physical capabilities pus t be assessed along with the physical 
demands' of a prospective job. In particular, One" becomes most ^ - 
concerned 'With those' physical attributes of the individual arid ' z^/- ,. 
job that have b,een found to produce either incireased injury rates 
of severe injuries. 

In past decades, there Have been indreasin^ attempts to understand 
how; lifting, lowering, pushing' and pulling loads adversely affect 



• the statl:^ of the low back. This paper is oriented to these questions. 
' BIOMECHANICS OF ' 

> It is well, "established that stresses iriduced at. the low back during 
manual materials handling are due to a combination of the weight 
iny olve d and the^ person's method of handling the weight / Specig 
fidally, the load held in the' hands ' and the person' s body masses, 
when acted up'on by gravity, create rotational nioments or torques 
• at the various articulations of the "body. . The skeletal muscles are • 
positioned to exert forces at these articulations in such a manner 
that they counteract the torques ^due to the load and body weight. 

From the mecl^nica.l stress standpoitit, it is unfortunate that the* 
muscles afet through ^^r^ moment arms. This means that 

they can produce large motions with small degrees of shortening, 
- but that any load operating on the body of ten produces exceedingly 
high muscle and joint forces . . As an example, consider^ the major 
elbow joint flexor muscles, i. 6., the brachialis and biceps* 
brachii (Fig. 1). Simply holding a given load in the hands requires 
' about 7 times greater muscle force due to the mechanical disadvah- . 
tage of the muscles. - . 

As a numerical example, consider a 20 kiloponds (where 1 kp = 1 kg 
Of fotce") object to be lifted with both harids from the back of a 
sh^lf at a shoulder height (Fig. 2).; In this case, several bio- 
mechanical factors \are worth noting. First, the elbdw^is extended, 
which reduces th^' flexor- muscle moment arm to about' 25% of its 
'former value .(i-e-, r^ now is about 1.2 cm for. an average man) . - 
. "This- means that the 10 kp. acting oh each hand requires abi^^ut 292 
. kp of force in the elbow flexor muscles, which "does not include 
the extra load imposed by the forearm and hand weights. ; . 

One might suggest that this muscle -force may not be excessive, since 
muscles ^re stronger when contracting. This • is an important -factor 
and does mean that the muscles may be capable of producing high 
forces, but what about the bones , joint cartilage and joint connec- 
tive tissues? For instance, when muscles pull across an extended 
jointj they compres's the joint with about the same magnitude of 
force. This coupling of muscle and bone compression forces is 

■ an important' concept when considering low back biomechanics . In 

■ addition, high muscle forces inhibit blood flow, placing, extra 
stress on the heart and leading to early muBcle fatigue. 



WHEN 'STATIC IISOMETRIC EXERTION) ^■ ' . • 

Tm = fi 'i.e., MUSCLE. AND LOAD. TORQUES ARE • 

((^OTE^ vifEiaHT" OF TOREARM AND HAND: v;: 
' ■ WOULD ADb :MKp-cm MORE TORQUE BUT'. 
' V IS i^lOIXQI»EREDL|[iTHIS . EXAMPLE) .. 



WHICHTS ALSO- 

.F^ x r^r 20|ps. x:r^A ^^ v ^ 

AND WITH AVERAGE MALE ANTHROPOMETRY- = 
r„ = 5 cm. MOMENT ARM 
r = 35 cm. MOMENT ARM 
' THEN: ^ ^ . . \ - * : 

F =\l40.Kps ( or 308 Lbs) 




20Kps (or 44 Lbs) '/ • 



Hgure 1: ''Example of how an external load creates high InCernal. muscle forces' 
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Figure 2: Illustration of how leverage operates on shoulder,'. elbow, 
and lumbosacral jointis " , : " 



ERIC 



44 



Another bipmechahicial factor is that shoulder torques, and there- 
fore shbuider muscle flexor forces, are quite high due to the ..Inad 
acting through such a large moment; arm ;( Fig. 2) / The average 
male* s. arm length is . about 63 cm ^to the center of grip. This means 
that the shouider^^torque .in the preceding example ; , 

kp-cm (,i.. e . , , .63^ cm multiplied by IG kp) . If . one includes the . 
W(&ight and diatribution of l^he masses of the .arm, this valile be- 
comes(?*c loser to 7-34 kp-cm, which empirical investigations have . . % 
found to be more than what about 90% of the fehiale populatiopt .and . 
about . 407o of ■ the male , population can ^produce; voluntarily in a ' 
similar posture (1,2).. Jhef major point , then, ' is that the shoulder 
joint is npt Well siaited; to withstand, high fqrces when flexed or, 
as discussed: by Tichauer (3) , when abducte^^^ 

Oiie might think that such Lifting requirements do not exist, in ' 
industry todays Unfortunate this is not true, /hie layout of 
many * machines , materials handling equipment and s torage . devic es * 
often compels the -operator- to*., asstime biomechanically awkward- and 
potentially injurious postures •Because the required postute has 
cauised the worker to- be straining himself close to his Expected arm 
and shoulder strengths, apy' sudden slip Of the object could cause 
ati. overstrain injury, "or the object might fall onto . the workerVs 

'footy'-' * ' ^. 

A final aspect of note is that when a 20-kp load . is held at arm' s 
length, it also produces a high torque at the 'lumbrosacral joint. 
If an average man's anthropomeitry is considered, such a load pro- 
duces more, than 1200 kp-cm of torque, which, in combination with 
"the torso weight, produces a compression fprce.^ at the L5-S1 disk 
that is equivalent * to whaV holding about a 40-kp load'' between the 
knees would' produce. . In' other words, .one does not liave to "ben^^^ 
over" to produce high forces on the low. back structures. A person 
with s tr-ong arms and shoulders can position hi is body' in ways that 
greatly multiply. an external load' s effect on the low back, with ^ 
biomechanical consequences to the low' back- ' ^ ' \ 

The lumbar spine" can fee thought of as »a set of small links with 
flexible articulations. With, proper geometric and physiologic 
data , the torques iii' each^isk" during" a ^.specif ic lifting .activity 
can. be predicted . Because the 'clinical and biomechanical data 
indicate the greatest problem to b'e at the lower lumbar spine, 
the L5- SI disk -has been used "to represent the spinal stresses, of , 



lifting- in earlier studies by Morris, etal. , (4) Tichauer (5) 
and 13traffin-\(6) f" -These-:-T[rad^l-s Imve shown- ciearrly - ttta^^ 
■lifting, the bending- mome^rit at t^e-'lxambosacral joint can h 
large, as high as 2000 lcp'-<an whe^i lifting 'about 50 kp from , • 
the *floor. To conteract this torque^ the muscles^^^of the low back 
rj^gion, primarily the erector s'pinae group, must, exert correspond- 
ingly high forces , since they operate o'n-^raall momg^it arms, about 
3.8 -°5.0 cm, as refer.enced in an earlier work (7) and shown in 
Figure 4. .J : .: • ^ 

■ . ' . - " .' . ' ^ • " : . ■ :^ , * . ■' ■ .■ ■' 

The high, forces generated hy^y^e low back muscles are the primary 
source of compression force^ on the lumbosai^ral disk. These 
concepts are illus'trat~ed^ 

load, designated^ Fr in the diagram, ' Tho prkph at the bottom of 
Figure 5 displays the predicted 'compression forces at the L5-S1 disk 

increasing loads held in ttt^'^^positDon depicted, using a 50 per- 
cOTtile man's anthropometric data and T.onnative ab4onlinal assistance 
values (6) . . 

- • ■ ' , ' ' . * ' . ■ ' ■ . ' ' . • . '•• 

The important concept in Figure 5 is that even in tip "reasonable'; 
lifting posture depicted, high compre^ ion f6r.ces ^e; crea:ted in 
the disk. ^Direct transducer measurements of the compressioT\ forces 
in the lumbar disks (8) have confirmed the range of ^these predicted 4 
values i - * , - 

The maximal amount of -compression that can be tolerated by the . 
lumbar -spinal column has been (Estimated from axial loading compres- 
sion tests on cadaver oqliamns . Data from separate studieiSvOf^^ t 
tyi^e (9,10) disclose large biology variations in the disk and its 
^weight-bearing cartilage end-plat^k. • In general, the data concerning 
lumbar columns from males under 40„^ears of age disclose a "mean of 
about 725 kp bejEore the cartilage 'end- plates begin to exhibit micro- ' 
fractures. The fracture levels range, however, 'from as lowVas 
300 kp to 'more' than 86^9 kp . Sonoda (10) estimatesv-that the female' s 
spinal compression toi^eralice isr about 17% less than that of tjie 
male ' s . ^, This ' is congrue^lC^with the smaller force-bearing are^ of 
the vertebral bodieS' in a": woman 'rs spine. • ' \ ' _ 

Tiys? observations are wori^h noting/from these types of cadaver studies 
Vir'st, the disks themselves, if healthy,' do not herniate. .Inst^^d, 
the cartilage end-plates that distribute the-compression loads ti^^ 
the 'bodies 'of the vertebral .segments, fail (11). Second, the largfe 
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Fig. 4. Forces and torques operating during load lifting 
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Fig. 6. Displaced degenerated disk exerting pressure on spinal nerves 
ERIC 



variation in strength of the cadaver columns may indicate . that the 
cartilage end-plates of some people already have been weakened by 
prioif^-stresses, with resulting micro-fractures and scarring; If , 
true^ this could als.6 contribute to 'the disk degeneration that 
noi^ is acknc/wledged as being necessary .before the more common and 
most seriousl diskogenic low back problems* can develop. 

Evidence indicates that repeated compressive. stresses of life, 
lifting in particular, can be sufficient to cause microfractures 
in the cartilage' end-plabes and subchondral bone of the vertebral 
bodies, which then theoretically could alter the metabolism and, 
. fluid transfer tg the disk. . If vthis occurs , a- decreased capability 
of the disks to withstand further compression loads would develop. 
.The 'end result of this probes s ig' that . the annulus fibrosus bulges 
^or ruptures, causing pressure on the adjacent nerve roots (Fig. 6). 

Sei^e^ believe (12) 70^80% of all chrbnic iow-back pain is diagnosed ', 
as discogenic after a period , of repeated episodes. At the. very 
least, degeneration and the narrowing of the disk that results 
contribute to a more unstable spinal structure. Some evidence 
that disk degeneration is accelerated by physical stresses has 
been' developed by Hult (13). ^He reported that ^narrowing and ' ' 
ostebphyte development of the disks 'and adjacent vertebral bodies 
was 1 1/.2 ^mes greater in those people engaged heavy physical 

labor .than in- sedentary workers. " ' ' 

' ■ " -ft ■ , . 

The implications of this disk degeneration theory are far-reaching. 
Most important is that, assigning causes of low-back pain must not 
be based only on the immediate circumstantes at the time when the 
pain first develops. In fact, most low back Episodes, do not suddenly 
'start with a "jabbing pain,", although these cases are easily- remem- ' 
bered and reported by patients and physicians alike. Rather,, the 
symptoms more often are slow to develop, with stiffness, dull 
aching pain and, finally, incapacitating discomfort, which may . 
occur hours or even days, later.. With this in mind, it is easy 
to understand .why the statistiics relating a person' s physical 
activities and the incidende of low-back pain are so poor. 

Returni% to the biomechanical aspects of manual materials hand- 
* ling, several general concepts may need further definition.^ First, 
\there remains the i^sue of how a |^erson's posture affects the 'low • 
.jback stresses. It already has been showh* that if the load is 



horizontally distant from t'he torso, large fordes can result, even 
without. bending over. Therejorfe, the first rule in matef ials hand- 
iing is .to ensure ^'t:hat\he person IS; -able to^^b^^ torso as , 

close to the load center *of gravity a^ pos s'ible before lifting it . 
This, often translates to having the person squat down beside the 
load with the legs. straddling it .when the load is on or near the 
floor, and lifting betw^fn the knees. This assumes, of course, 
that the load is small^ei^ough ' to go between the flexed legs easily." 

If the load is small ^. the companion rule, keeping the back near 
vertical, is biomechanically justified, because this reduces the 
stresses due to torso weight. Unfortunately, lifting witb the :, 
legs, from a squatting position with the back vertical /of ten is 
not possible J because, the persoti does not have the quadriceps " 
strength necessary to extend the knees and raise the body from 
such a position.' In other words, most people when lifting weights 
lean their torso forward, thus reducing the torque' on the knees. , 
This is so common in lifting that the quadriceps 'muscles often 
are insufficiently developed to allow the person to "lift with . ' 
the legs.'' • : ' ' _ , " ' 

Thus, the rule al)out" lifting with the legs while keeping the back 
■'vertical" must be qualified to- include the physiologic fact that 
fti§% people will not be able to perform such lifting without first 
building up their leg. strengths; In, addition, muscle-stretching 
exercises 'will be needed , for some persons -to provide the necessary 
rang6 of motion in' the knees, hips, and ankles. , 

A second, more complex qualification on the classic lifting rule 
pertains when lifting larger objects ..that cannot pass between the 
knees. A recent study disclosed that when' a large object is lifted 
in front of the knees, with the squatting type of leg lift just, 
.described, it necessarily causes the moment arm of the load about 
the JLow back to be large (14). This causes the torque at the low 
back, to be large and,, hence, high spinal compressive forces and 
muscle forces result, - In contrast, the more often used stooped- 
back method of lifting allows the person to "move over" the weight' 
to be lifted and thus reduce the jLoad moment arm about the lower 
back.- ' 

Figure 7 illustrates. this concept. For the calculation of the fprc 
in the. example, a I3;6:kp (30- lb) load isleing lifted from a posi- 
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183.3 Kp; = L5/S1 COMPRESSION ,= 278.5 Kp. 



Figure 7: Lou-back compression associaccd with two different lifting postures (load plnced 
' 38 cm from die ankle and 38 cm from the floor) with an nssiinied static load of 
13.6 kp (30 lb) . - > 



\ 



63 



tion that is 38 cm in front of the ankles and 38 cm above the 
floor. Nominal anthropometry and abdominal assistance values 
4re assumed (15). It can be seen that -the _"stooped-over" position 
r^esults' in about one- third less compressive stress on the' low back 
than the squatting type of lift. It should also be evident that 
tile stooped-over position allows the person to reduce the load 
moment arm of 35 cm eVen further by moving in over the load more 
than is shown, wherfeas the load moment arm of- 5p .9 cm for the s<^uat 
lift is as small as possible ^^^^e to infeerference -of the upper legs, 
and the load. <==<^ 

A further limitation on lifting large objects with a sqiiat lift 
arises from the fact that the arms must be exte nded farther i n a 
more horizontal direction ' 
As discussed earlier, such a position^ ojt the arms means that a 
high torque will be produced at the shoulders, which nUiy not have 
the strength to move the load upward.: Therefore, the person 
normally will lean forward more to. lessen the load moment arm . 
about the shoulders, and in so dding will cause greater stresses 
on the low back, tloth by tbe effects of gravity's acting on the 
, torso mass and by hyperflexing the lumbar" column. 

Hyperflexion places a greater stress on- the posterior portions of 
the annulus of the disk, thus distributing the compressive loads 
unevenly within the disk. This has led to the suggestion t^at 
lifting postures avoid a hyper flexed back. . I agree with the sug- 
gestion that hyperflexion of the torso is contraindicated when 
lifting. As Troup (16) described, moderate flexiori. of /the torso - 
provides a more effective abdominal pressure assistance during 
lifting, thus reducing the low back stresses. Therefore, some, 
torso ' flexion appears acceptable, but extreme , flexion could pre- 
: dispose the lower back to injury when the peak load occurs at the 
fcte ginning of the lift. ^ \ 

Therefore, based on simple biomechanical concepts , instructions 
about lifting postures must reflect concern for the person's ' 
•strength and mobility as well as the size of the object to be 
lifted. Lifting ^of objects that cannot pass between the legs should^ 
be done with the more traditional stooped-over torso and -legs only 
slightly flexed. Where pbssible, however loads should be reduced 
in size to allow them to come between the' legs. When this is possible, 
a squatting* leg lift with^the back nearly vertical is recommended. ■ 



The above recomraendatioris* are based on biomechanical consxderations , 
but controlled field stddies to determine their benefits have not- - 
been made. As others have stated (17,18) much more research is 
necesisary to establish th-e validity of any suggested methods. 
Meanwhile, biomechanical ly based recommendation!^ are wb^th cbhsi.dera-^ 
tion when counseling a person about lifting and carrying loads. 
^ ' ' ■' ' ■ ' ' • . ■ ■. . ' ■ , ■ ■ ' ' ' • ' ■ ■. ■■ ; ■ ■■ ■ . ; • • • '" 

The preceding biomechanical discussion has considered relatively 
symmetric and slow lifting of loads,. Symmetric lifting, wherein . 
the load is held with both hands in front of the body, is by far 
the most common method oi handling a heavy load, since it equalizes 
the stresses bilaterally on the musculoskeletal system. Sometimes 
-moderaiJie—loads--a^re— lifted— a^ymme^ri^^^ — Although the hazards 
of such lifting postures have not beeti documented in controlled 
field studies, biomechanical ly one must be concerned. 

An asymmetric lift, which has the »; per son^ring the load up "along 
the side of the body, causes a lateral bending moment on the lumbar 
column and also because of lordosis of the colximn, it produces a 
rotation of each >>er tebr a 0n5.it s adjacent vertebra. One laboratory 
study (19) indicates | that disk degeneration most pften involves 
the anniilus f ibro^us , >which is the structure that provides 40-50% 
of the' torsional .resistance to twisting of the Itimbar vertebrae. 
Jfith disk degeneration, this torsional resistance can be, reduced to 
less than one-half its homal strength,, thus- providing a significant 
magnitude to strain a specific muscle of the many required to stabi- 
lize the column. 

In general, it must be concluded that lifting loads along the side 
of the body is to be avoided, for a person's arm and shoulder 
strengths are not well enough developed to lift heavy weights in 
an as3mimetric t&ky^ero'a. Moderate load lifting, however, may be 
attempted usj.ng a side lift, and therefore instructions and job' 
redesign often are indicated to reduce the stresses. Unfotrtunately , 
"safe" lifting levels have not been established for asymmetric 
materials handling. This is a major problem in occT*pational bio-, 
mechanics, , • 



Another limitation regarding present knowledge^ relates to the 
dynamics of load lifting. One, investigation (14) disclosed that 
lifting a load between 6,5 kp- and 23 kp from thfe flpor to an erfect 
carrying position, with the load against the thighs , resulted in 
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an acceleration effect that added between 15?o and 20% to static ' 
weight about 100 msec _ after beginning the lift. Furthermore, with 
fast motions the ability of the nervous System to coordinate the ^ 
many muscles necessary to stabilize the spinal column is stressed. 
^Electromyographic Studies (20,21,22) have recently begun to iden- 
tify the complexities involved in coordinating the recruitment' of 
the' back muscles. 

It is hypothesized' (17) that some low back problems are related 
to muscle fatigue, which further inhibits coordination of the 
back muscles; Ticha:uer (5) suggests that unanticipated motions 
while trying to catch falling' or tossed objects cause low back 
injuries. Clearly, dynami'fc actions that result in high inertial 
forces ajre more difficult for one to control. Therefore, it is ,v . 
reasonable to suggest to people who are engaged in manual materials 
handling that they move loads in a slow and deliberate fashions 
Good foot traction and. hand grips on the load should be sought 
a.nd provided at all times. 

DATA RELATING LOW- BACK PAIN AND MANUAL MATERIALS HANDLING 

The preceding section identified some of the salient biomechanical 
factors involved when a person is lifting' and carrying loads , which 
must be considered when discussing hazards and risks of manual 
material^ handling with supervisors and; patients . From a more 
pragmatic standpoint^ one must also seek evidence about the socio- 
economic dinlensiohs of the problem, as. well as about factors contri- 
buting to the problem. This section presents such data and causal 
factors . • . , 

The seriousness of low- back pain in the work force in the United 
States and elsewhere is well }5:nOwn. Estimates of the proportion 
of -eompei^sable medical claims that are low back in origin range 
from about 15%^ for all- U.S. industry, based on National Safety 
Gduncil statistics to 307o for certain industries in Sweden (13). 
Snook and Ciriello (23) report that the incidence rate appears 
to be, 'increasing faster than the rates of other types of injuries. ^ 
As an example, 'they cite the statistics for Wisconsin, wherein 
compensable back ■ injuries -incr eased from 87o of all claims in 1938 
to 197o in = 1965 . " It is estimated that 30 million- workdays were lost 
in Great Britain due to low-back g^ain in 1968 (24);. Hult (13) v. 



"S^timares that approximately 2 million workdays are lost in Sweden 
■ for. similar reasons. "* ' . 

Lost time es^timates are not available for the United Stat One 
. estimate based on statistics . of the Department 'of iabor ari^^^^^ 
tries for Washiiigton State was that more than one-half miliion days 
were lost in 1971 due to compensable back injuries. 

: To determine the severity of the problem I reviewed~;^he tiumber of . 
days lost by each low back patient reporting to the Medical Depart\ 
meiit of a large electrorlii;iS jnanufacturing firm, finding a mean of 
four days per case. The distributidn, however, was heavily skewed,; 
.and the mode was closer, to two days per case. About- 10% of the 
cases were serious enough to warrant lost- time . compensation. . ; 

"^The average time lost per patient due to the more* serious compen-, 
sable back problems has been reported by the Department of Labor 

'and Industries in Washington State to average mpre than 125 days. 
Similarly; ^Rowe (25). reported the average time lost for all employees 

: at Eastman Kodak due to'low back complaints was secopd only to *: 
upper respiratory arlments . : , 

It IS well shown that the length of incapacitation due to low back 
problems is 3-4 times greater if the person is engaged in heavy 
labor (26). WJiether thi? is due to the physician' s reluctance to 
allow the person to return to heavy, labor, or becauise heavy labor 
■causes more extensive pathology, has not b^en determined. 

■■ •» , ' • . ' ■ ' ■ ' . , ". , _ -■. 

A recent survey (17) of comperisable low back incidents,, in Ontario \- 
disclosed the distribution shown in Figure 8y This indicates that 
dnce a case is referred for workers V compensation^, it is serious 
and probably will resvilt in more ,thaia 30 day^ of lost work, ^dependiug 
on the diagnosis at the time. Also, for every compensable low back 
N case perhaps there are 10 or more, nbnserious cases with 2-4 days 
lost work .that .must be considered In the total problem. 

The magnitude of the global medical problem is best^ illustrated - • 
^ by 'the following. Of 194 diagnostic groups classified by the ' 
Commission on Prof essional and Hospital Activities , diskogenic ■ 
problems ranked as the 11th most important -reason for days spent . 
in hospitals in the United States^^ and ranked ^s the nimib.er- one "o 
. rieason in 13 states (27). 
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NachemBon (28) estimates. that 70-80% of the world's population- 
suffers: from disabling low back pain at some time in their lives. ' . 
Furthermore, a majority of these episodes occur during the workiijg 
ages, with the first medical episodes most often reported be twefeif ; . 
the ages of 20 and 30 years (13,28,29) . The' a^e distribution of . • " "' 
the more serious comp ens ab-le cases (Fig. 9) was described recently 
by Brown (17). ^ _ • 

Low back pain is recurrent in nature, with episodes occurring most 
often every 3 months to 3 years , according to Hult (13) and Rowe 
(25) i Nachemsbri (28) believes that the , frequency of repeated 
episodes peaks in the 40's. The fact that most low back patients 
d6 not demonstrate consistent s3miptoms with time led Rowe and Morris 
to conclude that diagnosis depends on following the progression 
of symptoms with time,. 5 years often bein^^'required to establish V;^ 
a firm diagnosis. When -such care is taken, Rowe and Morris believe 
that 70-807o of all recurrent or .chronic low back cases will be 
diagnosed as discogenic ( 12) . 

It must be concluded that lowrback pain is a major source of inca- 
pacitation^, suffering and cost in the world/ It tends to affect 
younger people and is episodic but is recurrent in nature,, which ^ 
makes causation very difficult to establish, - ■ ' 

^ ' ."' " ■■. ■ ■ /^ ■ 

In fact, to refer to low-back pain as an ''injury is not doing 
justice to the complexity of, the medical.^problem. In one -review - 
(30) only about 47o of the low back patients were classified as 
having ^'trauma- induced" s ympt ops ,^ with a specific act associated - 
with their ons^t. 

Lack of a clear temporal relationship between ,phyS*Lcal act and , 
Symptom onset has made it difficul^tq acquire statistics"' which 
might' confirm causation. Some havV^ concluded neither retrospective 
studies iior croSs-^sectional studies clearly indica^'te the specific ^ 
hazards associated with, lifting activities (23,). >e?rhaps ptich cotit 
fusion in the reisults of past^studies could Have been avoided if . 
the'^activities ^performed by. people were "described with reference . 
to the biomechanical factors presented -fearlier . In -past- studies , 
jobs have been classified as heavy, medium or light work. With 
regard to low back stress a job classified as light oir- sedentary ■ 
by traditional criteria, e.g. caloric cost of performing -the job , 
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may require tilieX pe;rsot^'^tb^^'^^I a 10- or 20-kp tote box. a few tiirtes 
dur'ing'^^ work- aAif t . ^i fi^etlding on ^od)?' posture^ such infrequient 
liflting -acts cidqa.d/prJOdu*Sfe iiyuribus mechanica-l stresses on thfe 
low' back>/ • : T A A V ■ ; V ^. \ 

Recently., longitadinal stu3ie^4i^.ve been^ completed to jfiircumvent 
the problems of Lricomplete data about on-job physicaLj^ctlvity-^j^ . 



and the time laglbetween syrnptbins and j ob stresses /, Two -wer^ ^ 
conducted in eigEit^ different plants'.' Each plant hg^d 'a full-time 
physician and , an engineer trained in biome^anics tp. evaluate the • 
jobs. ,The studies ihyalved over 1,000 different j-pbs performed by \ 
975 m^n and wofneja.' £ls^ts to .the medical departments were recorded 
over a 12- to ie-^rnQnth period. A low bafck incident was a-.r sport 
of low b^ckypaln S5miptpms - and signs that wei?e- i-nitia-te4„^r--^ggra^^^^^^^ 
vated by the person's jobV.and whdjch required ' some ^ot«j of , treatment. 




Physical str^ess/ evaluations <fef the jobs in the stuiy were accomplished 
by the fo^lowiiig procedures. First, the industrial engineering 
and*- jqb,.,vGi3j^63^icat ion records were searched; for jobs that had some.^ 
of iiai^al^ateria Is handling. These "candidate" jobs then 



amoun ^ _ 

were inspected by the biomechanics' engine'i^^ who assessed the 
various amouiits ^f 'wergh't handled in the j^bfes^^.how far from the / 
/pers®n' s/bala'^nc'e spoint (forward foot) each weight was locatjEd at 

/both t;he beginning and the end of the lifting or carrying act," and 
the frequency of the act^. He then. compared these data to a graph 
predicting the lifting qapabilxties of 97.5% of men in the working 
-popiilatiohi ,(ba«ed on^V g^aph considering models' of workers ' muscle 

, strengths,^£6dy balance capability, preferred load- lifting postures 
and lumbar l^p'ifial column vforce .capabilities (1,2,6) . , 

The graph used in the evaluatioh (Fig. 10> assumes slow^ well-oon- 
""^^roljijfed handling of tote b 0x6 s with both hands symmetrically in. 
' jgtorit .jff 'the body. Althoi<rgh it implies a simplificat^bii of the 
f coniis^lexi^^l;'?'!^^^ it provides a rating .Wased on two^ 

;impbr%an1?' b^omechanical stress factors : , the weight/handled and . 
the position ^oE^^jj^e weight relative to the person./ 

''By usingJ the gf^6LDh'^d depicting a large, strong individual's 
^capabilities the>^ob anal;^st was able to normalize the job lift- 
ing strlngtji data'^or all people. If any combination of tiHe load 
magnituc^^^Lnchtload location on the^ job approaches the values indi- 
cated in the graph, ^the job analyst knows that only a very strong 
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and large person can handle the load. The Lifting ' Strength Rating ; 
^(LSR) for each job then was developed; it is simply the largest 
value of the; following: 

Tgj^ ^ Each weight lifted in the job (kp) 
" Predicted lifting strengths for A ■ 

large/strong man in job lifting^, 
' ' positions ' ' 

* ' ■ ' . ■ - 

^The value of LSR would go from zero, with little or no lifting 
'required,' t6 1.0, with lifting such^ that only a very strong person 
could perform the j ob . ^ ' 

In these studies lifting strengths varied greatly, thus allowing 
a comparison of incidence and severity of low-back pain and .other 
musculoskeletal disorders. Figure 11 describes the results of 
one of --^these studies, with the incidence rate of low-back pain 
being the dependent response variable (31) . A strong positive 
trend is indicated as the LSR increases. In the moderate- strength- 

, requiring j ob , where a ■ potential hazard' appears to exist , weight 
lifting is an equally serious hazard for both then and women. Males 

. only were working above the LSR values of 0.8. It should be noted 
the female working on the moderate to heavy stress jobs (0.2 >• LSR 
> 0.8) were, as a group, much stronger than theiT counterparts 
working on the low stress jobs. 

When both on-the-job and off|-the-job low back pain episodes were 
counted, the same trend in tMe data resulted (31 ) . Thus, we con^ , 
eluded the lifting of loads greater than about 16 kp, about 35 
pbunds, when held, in close- to the body, or equivalent conditions, 
/such as 9 kp between 50 and 75cmin front of the body, could be 
potentially hazardous for some; as indicated by the increased, in- 
jury incidence rates of the ' working, population studies . 

An impressive ^result is also presented (Fig. 12) when severity 
rates for both low back' and musculoskeletal complaints are compared 
'with the load handled requirements (32). It is evident that as 
the maximum load lifted on the job increases, the injury severity 
in terms of days lost and medical restrictions increases. In gene^l, 
load handling of less than about 2 2^p (50 pounds) was associated ' 
with few severe' incidents. of a strain or sprain diagnosis , b^t- the 
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heavier load handling jobs were associated with many severe. sprains , 
.joint dislocations and bone fractures. ^' • 

When the maximum load.lif ted is multiplied by the weekly frequency 
of such exertions, musculoskeletal ihcidentis other than back epi- 
sodes increased in both their frequency and severity (Fig. 13)-, 
This result is probably due tp a combination of load- frequency 
indicating 1. greater exposur^ to the physical stresses which 
could accelerate "wear- and tear" in connective tis,sue's.; 2, more 
potential for muscle' fatigue ;. and 3 . greater probability of 
uncoordinated muscle action during a lift, - The fact that the low- 
back pain episodes did not show a similar result could indicate 
that people with weakpr backs do not expose themselves -to jobs 
requiring high frequency,' heavy load lifting. Only people with 
strong, healthy backs might choose to perform -such acts , and they • 
"might not bfe as likely; to overs tress the back. The evidence which 
follows tends to. support the concept. 

PERSONAL felSK OF LOW • BACK INJURY " 

A major need In occupational medicine is to detect those asympto- 
matic people who are at^ high risk of a future low back problem when 
given a job reqwiring manual materials handling. 'A second need is . 
to develop the techniques necessary to accurately diagnose the ^ 
organic cause of low back pain. The latter topic is beyond the 
scope of this paper, although there are excellent discussions and 
analyses of the low back problem by Armstrong, .Spangfort and 
others (11,13,28,30,33 ).- ^ 

Given that a person is asymptomatic and applying for a job requiring 
manual materials handling, what indicates that he 'or she may be • - 
susceptible to a low back problem (34)? This probably is one of 
tl^e most frequent questions asked of the industrial physician today. 
•Unfortunately, the answer is not precise. 

Low Back. X-Rays — 

Perhaps tl^ie greatest hope for detecting the high-risk individual 
has been the use -of pre- emplojjnent lumbar x-rays . In general,. , 
this was based, on the assi:imption that the force-bearing capacity 
of the spinal CO luriin when placed in many different configurations ^ 
on -the job is highly dependent on the radiologic • characteristics 
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of the spinal column segments, as assessed by detailed evaluations 
of the erect, relaxed columri. Many clinixiians have extolled the 
effebtiveness of such procedures in reducing the frequency and 
severity of low back cases in industry, particularly during the ■ 
50's-and early 60's (35, 36). . ' * 

» . . ' ■ , ' I •■ ■ . . • 

Unfortunately, epidemiologic studies by various experts (13,30, 
37,38) have not verified the validity of x-rays" for employment 
screening dnd placement purposes when used as the sole criterion 
for employability. The major problem appears to arise from the 
f%t that radiologic examinations often are part of a total "back 
program" for materials handling jobs. Hence, incidence statistics 
disclose an improvement in the number^ncl severity of cases after 
the initiation of such programs, but this could be due simjjly to 
a more rigorous screening process in general. . , , 

Use of such programs often discourages people who have had back 
problems from applying for jobs known to have a risk of future 
injury (39) ., This does not mean that radiologic evaluations are 
necessary for employi?ient examinations. In fact, with the current * 
aim of limiting exposure to x-rays, it would appear a radiologic 
evaluation should be requested only if the person' s low back history 
or medical examination raises the possibility of a skeletal defect 
which would limit the spinal s trdss-bearing capability. 

To suia up, the clinical evidence supporting , the use of positive 
radiographic findings for ■emplo5mient screening is weiak. It is, 
therefore, necessary to ensure that ,wh^n a^pecific positive 
radiologic finding"" is used to limit a person' s employment oppor- 
tunities, a good biomechanical basis is documented to relate the 
skeletal defect to the expiected stresses if the peifson pei;fgrmed^ 
the job. In my opinion, in only the grossest of skeletal anomalies, 
does such a biomecha^iical substantiation presently exis.t, because 
the mechanical characteristics of the involved. tissues have not 
yet been documented sufficiently. - 

Low Bacic Medical Histories-- 

The alternative to x-ray-based screening appears to rest on acquir- 
ing a better history of low back health and a bettet functional 
evaluation of the person'^s aow' back. Rowe (25) has suggested that 



the single most important fact when considering a person for employ 
,mehi: on jobs requiring manual materi^als handling .is' a. good medical 
history with concentration on low back dysfunctions . > This sugges- 
tion certainly would follow from the data djLs closing the/ recurrent 
nature of the episodes (13). 

Support for the importance of a, good low back medical history was 
alsG acquired from the study by Chaffin and Park (31) cited earlier 
In this iotigitudinal investigation, those people who had a low-back 
pain incident during the 1-year study period had 3 times the' number 
of prior incidents than those who did not suffer ah incident dur-- 
ing the study period. As Rowe (30) vstates, however, a person could 
easily distort his own medical history, intentionally or uninten- 
tionally, to acquire a job. \ ^ , 

Lordosimetry-- ^ . 

Are there better ways to assess the functional ;^capabilities or 
the low back? One potential method being oe^^loped by ^Tichauer 
(9) is called lordosimetry . This method rel:^^^ on a device that 
monitors the relative locations of the spinejwhile a p.erson' holds 
a load for varying periods of time. According to the initial 
laboratory studies, people having weak or abnormal backs disclose 
' a specific change in the spinal column geometry when placed under, 
load. Whether this technique has application for predicting a 
person' s susceptibility to future low back problems- remains to 
be -proved, but it certainly demands future attention. 

Height and" Weight-- « 

Often a question is raised regarding a pterson' s height or weight . 
as a risk factor in predicting susceptibility to low-back pain^ 
Three separate epidemiologically ojriented studies (13,30,. 31) have 
not supported the notion that fat *or thin or tall qr. short people 
.are at higher risk of a low'back problem. From the ' biomechanical 
standpoint, arguments can easily be made to support different ^-y^ 
hypotheses in this re5ard\ For instance, an extremely tall persdn 
has longer load moment arms , thus incurring more torque at various 
joints when lifting or carrying an object. In contrast, however, 
the tall person' s longer "links'- enable him not to hai^e to assume 
"stretching'V postures to reach remote obj ects , thereby causing 
less, iow back stress than would be incurred by a short person 

. — . " 68," .- ' 



.performing the same task. At the same time, if a workbench iis 
low," the tall person necessarily, will have to/lean forward mote 
than the short ^^rson, thus inducing low back static stresses of • 

^'highe-r magnitwe than would be incurred by the shorter perSqn .. • 

In short., the selection of people for materials handling jobs, based 
on their heights or weights^ is not well justified according to 
evidence from incidejice rates. There is, however, the ever-present 
need to consider a person' s . anthropometry in relation to the 
physical characteristics of the prospective workplace. This con- 
cern goes .beyond height and weight.' All jobs that' do not allow 
for a large range ot anthropometric .variation in the population, 
as stated in such-re£erence— books as— that- by-Damon et-al. (41)- 
should be identified, . and the specific limitations should be stated 
in the job' descriptions . The medical department then should be 
prepared to select the appropriate people. Obviously, continued 
efforts should be made by job redesign to eliminate the anthropo- 
metric restrictions. ' 

* . - • . ^ . .'■ . 

'- ^ . ' ■ , . • • • ■ . ■ 

Strength Testing — /'^ 

Some industrial physicians have (ado|ited " informal methods of strength 
testing' to assess what a p^rs-t^vjpan handle safely. ^ One test is ^ 
to ask the person to lift a tote box filled with lead shot of a 
quantity that produces a weight similar to the maximal lift on 
the job. If the person appears to be capable of lifting the load 
easily, he or she obtains the job. Several limitations Of this 
particular procedure are worth noting, however: it still relies 
on a subjective estimate of how well the person handled the' load, 
and the judgment may be difficult to defend. Also, such a test 
has the inherent danger of subjecting a person to a potentially 
high -impulse stress they' cannot readily sense and control, due to 
the -dynamics of the tote-box lifting act. ' 

In a slightly diffe:^eja^r procedure, Rowe (30) reported persons who . 
could perform at Le^^ one sit-iip were less susceptible to low- 
back pain than those who could not. ■ Specifically, he disclosed 
that of those people who lost time fr|)m low back disability, half 
could not perform a sit-up,"b.ut pf a matched asjmiptomatic group, 
only 12% were that 'iii^a^T'^^'''^"h^^^-^^; - • 



Poulseti.^d Jorgensen based ^on laboratory istudies (42) sugges 
that .tors o^iiST^me trie strength testp be used to predict a person's . 
a/bility' to perform manual materialfs handling jobs. It is this ; 
concept Prof essor Herrin and I have pursued in recent studies, 
(32y43) the results of which are presented here. 

The fi:pst study ifivolved the pa,rticipation of more 'tbar> 400 people, 
who i\rere employed in jobs requiring various degreeS^'x^ lifting 
strength. * To determine this, the jobs were evaluated to determine 
their- LSR, as explained earlier . The positions of the lifted loads 
;hich generated the highest LSR were noted. The people on these 
robs then were required to perform five separate 4-secorid isometric 
.if ting" te¥t^^^^^ placed as indicated by the highest^ 

^SR job elements (Fig. 14). The specific testing procedure followed 
le guideJ.iTi^es of an ad hoc committee on strength testing (34 ) . 

A standardized hand position test also was performed,, with the 
hands 50 cm away from the ankle of the leading foot and 50 cm 
above the floor. The results are presented an Figure 15. The 
yjomerx demonstrated a meain strength of about 587o of the men^s. 
Because bf the skewed nature of the dls tribiitiohs , the modal value 
of 12. kp for the females is 667o of 'the men* s 18 kp modal value. ' \^ 
These numbers*^ are in general agreement with Troilp and Chapman (24 ) j 
who reported a women's mean of 647o of the men's mean. Their study, 
like many others, was performed with young, physically atitive 
subjects. , ^ 

The absolute strengths demonstrated by the subjects of this study 
are lower than would be expected based on the earlier Danish and 
English studies (24,44)^ This may be explained by a combination 
of factors. First, the test procedure did .not use emotional appeals 
often associated with past strength-testing procedures. Second, , 
the strengths were averages of a sustaiiled 4- second exertion, as 
opposed to "explosive" efforts often recorded. Third, the subjec<:s 
in this .study were of .widely v^^^ing ages whil^ younger groups 
have been studied more frequently in the past. Finally, the hand 
positions simulated the lifting of a large object and, as -such, . 
necessarily decreased the person's force capability ; as discussed 
earlier. : , . 
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The male mean, lifting'' strength values in this recent survey agree ^ 
with thos.e of Snook and Irvine (4j) , whp tested ^ smaller group 
of workers i^-. It Is worth, notifig, however, that the variations-, in 
this larger sample study are at least double,^ those reported in 
the Snook and "irvine study.,; .which has been adopted, as, 'tH§;-ci^ent 
AIHA Guide to Manual, Lifting . > ' ^ 

It should also be mentioned that the earlier .Snook and Irvi-ne 
work assumed that the American female worker had a miean strength^ 
of 70% '"b^f her male^ counterpart. However, a more recent, study . 
(47) indicated that , depending fon past- physical activities, 
women's strength .may iaVerage as low as 43% that of the strength of 
..tiie male. It, is reasonable^ tb expect that ; if; a group' of women 
were tested who were, appiying fot, "o!: had held, jobs in 'an in- 
dustry that vhad much work 'requiring .considerable physical effort,, 
their mean. St rengih values probably would be.closer to'that gener- 
reported for men (i. e.. ,, 707o) . . , , '/ 



■ i 



One equld characterize this as /'natural" selection of people who 
accept certain ty-pes of work, On/ffhe other : hand, if an i.ndustry 
■is/select^ from existing jobs which require little physical; 

effort, their resulting s'trength values unabubtedly will ^e lower. 
■ This 'was th^ situation in the data reported in. Figure 15 . ^ . The 
plaiw4 ;in>?blved were ^classified a^ "light" industry,, even thougli . . . 
'tijep people tested were performing various .degrees of manual mater- 
trials handling. v^T^^ fact tliat the^,piants. had a large number of ' 

jal>s involving .little; physical effort, mostly held by women, tended 
to form a population with ;-proportiaiially . less strength for the . 
women than reported in other studies\ In pther words, what a ^ ^ ' 
pe-r^bn has done . and is willing to do .phjrsically ^n a job is an 
1: important fac tot' in predicting that pe^r^n's strength, capabilities 
ih- future ibbs. , ' . '.- . • >. . " . 

. '.Of all- the factors, affecting-strength, bertainly sex is one of the 
-,- most .important . This prompte4 Brown (17) to Gommerit : "It -is 

generally agreed ■ that i about 6p7o of. . 

/ ; : the muscle capacity of a. man of similar ^Jhys^ical .buily. Conse- 
:/ -i^. (^eiitly, ..separate stajidkrds for men and . women are tequi^ ' 

/ -The. fact; that .there is so much variability 'in strength, am© n|\ both ■ 
■ s^exes^/certainly indicates, the need for some type of testirlg and 



ERIC 



•^.-73-" 



■7 ;-, 



■X 



TP o 



'ERIC 



♦piacement policy, which has been advocated by various leade;rs in 
the field •(46) . The development and evaluation of such a policy 
was reconfrnie tided at a meeting of experts ^iscu'sslng the causes . * 
and prevei'ntion of low-back pain (12) , and the following describes - - 
^ my owh attempts ^:o /do this. ; ; * - / . ^ 

In. the first study, a total of 25 low-back pain epi^des occurred 
during 17,430 man-weeks of exposure to* lifting jobs . ^^^ J^^ created 
an incidence, rate (on one^job) as high as 16 cases per^l,000 liian- 
weeks . To determine whether the i^;r^crtdence rates for' the variotis 
. 'jobs .weare gelated^ to the strengths-^pf the people on the jobs , a • ' 
ratio, of weigii&^ Lifted' our the job to • the average stf^engths accord- 
ing -to Job workers on that job was formed/, 

Sj^mi be referred to ^s the Job Strength Ratio , 
epresenting . tha strength 'Moading" of the 
^^:. job|s. If everyone .were placed on a job based 
s ratio would be^ uniform across all jobs, 

Sinc.p the; compaJny involved^ ' ill the , study was 'not following an}^:. :.^^^^^^^ 
such ::£ormaI proce'dur^^ great 'deal ^pf\:%ar:iatio^ existed -in variotft 

jobs ahd^jiil < In ge^neral, . jobs witia low* strength requirements . 

(LSR sir^^et than 0 . 5) ' weire populated by people ^who dem^onstrated 
many t^^P^^the strfengths necess.ary to completfe the^job> S^^ 
the joS^&aving moderate, to high strength requirements wei^e popu^ 
lated by wprk-i^s with slightJLy higher strengths than required on 
the jobs . , ^ \ ' 

Unf ortunatKly , howeWr, some of the high-s-t.rength-x^^ *. 
employed peopl^fe who did not. demonstrate yisometr^ equal 
to or greater ^than the weights being lif ted on the job . /These ] ■ ^ 
:,workers during on-job lifting w:ere being subj.fi^ted to physical y 
^stresses: they demonstrated were unacceptable to them .^n the Medical' 
Strength"^ Tests% The question ^ then becomes , . !'Po utiles ie/^verstre 
pedple have.a higher incidence rate of low- baik -pain than those, 
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their capacities?" 

cth three^ groups , i>^e^ linder- 
-stressedi.'and comparing. 
iSTpdes for each, an indication 



of the importan6e of muscle strength^iafe a protective factor is 
determined. Figure 16/presents such a coijnparison for tjie first 
study. What is indicated clearly ■ is- a sharp increase in the mean A- 
'low-back pain incidende rates for thosejobs populated by persons 
. who did not demonstrate sufficient s trength to . equal or exceed ..... 
that required to. lif to the weight that generates the highest pre- ; 
dicted^tress on the"^ob, i.eT, the weight that defines .the job's; 
LSR rating:. : 

. \ ■ ■ ':' . - .. , ■ 

Because of tfie importance of this, result, a second longitkidinal 
studyVas undertaken -to determine if strength testing was\4esir- 
ib'le toSprotect people being placed ©n manual materials handling \ 
jobs . THfe study included 550 workers in both light and, heavy , 
industries^ All persons were strength tested as described earlier 
before b.ein^ placed on their- jobs . Only workers going on jobs 
having/ an LSR of 0. 2 (about .a 35-pound lift) or greater were in- > 
eluded. Me*.cal follow-up on all people continued for 18 months.' 

Once, again the. data were stratified using the Job Strength Rating 
"technique to provide three groups . This time both incidence rates 
and severit-O^'rates were calculated. The rfesiilts are depicted in' 
Figure 17. " ■ 

As before, the incidence rate o£- bacjc episodes were found f^-'-^ 
almost three times higher in the over-stressed group than in the 
under-stressed. The people who were, found to be working .reasonably 
close to- their maximum streingths, however, demeans trated a higher, 
though not statisticariy significant, rise in the mean incidence. ^ 
rates compared to the under- stressed group. The severity rates 
rose only in the over- s tressed, group . . ' 

Wh^h other typ^s '■'of , muscA^loskeletal problems - were evaluated, the 
Job .Strength Rating^didQot .correlate well. ; However , when the ^ 

'rating was multiplied by the -^.f requency of weekly exertions, an 
increased incidence and severity rate resulted. The- conclusion 
is that overs tress ing persons beyond their demonstrated streng4;:hs 

^caLtirit).l.b6 tolerated by the.pusci^loskeletar system, especially , 
when ^uch' exertions. are pe-c-formed more often than about 100 ti '.es;-. 

' each. week:*. ■ \ , ■ • ' '' 
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SUMMARY . . . . • ■• ' - 

, . • ' <f ' ' ' * " . ' " 

Manual materials Handling activities are associated with the Iarg-^> 
•est numb er and mo s t s e v_e r e„ type s„o*f ^ j oh- dls abling Inj ur i es in i^- 
dustries throughout the world. One of the major medical .concerns 
IS to reduce . the fr-equency and severity pf low\back cases associated 
with manual materials handling. This paper presented some of the 
bipmechanical 'and -epidemiologic factors^ associated with low- back 
pain.; /Since perhaps '7p-807o vof the world's population suffers from 
at least one disabling , low back episode, especially involving 
younger workers who can, be; affected most- of their working lives, - 
employers should be continually concerned. The. evidenc&\^ndicating. 
an increasing incidence rate also raises 'questions rega^jl^^g the 
effectiveness of past p;r event ive measures. Most of th|||puses of 
low Uack sjmiptoms have not been defined^ and a> great dpal' of re- 
search st:tll is needed about this major health prpblem.^ 

From the blomechanical standpoint ^ evidence shows injurious levels 
Of mechanxGal strtess can be incurred within the low back' of a person*. 
7 . when handling even a moderate load. Als^o, " safe'' li^f ting ipostures ' 
ar;e not easily defined. Recommendations ;of- such' shoul^ reflect, 
concern for the person* s muscular capabilty and joint mobility, - 
' as well as for the size of the object and its positioning relative 
t« the body. 

Bicimechanical considerations 'indicate that objects should be- broughY 
•in as close to the body as possible before lifting. If/ small, the 
. object should be brought between the le^gs using a squat leg lift 
• with the torso near vertical. If ; the object is too large to pass 
between the legs,, the*person should , position his feet as close to 
the object a§ pos;sible, and lift witf^a stooped back as opposed to 
the squat leg lift. ; ^ ' ' 

when perf orming , lifting, hyperflexion of the back shoi:jld be avoided; 
In addition, biomechanical considerations indicate ^ that as3mmietric 
or lateral lifting may be more hazardous than- sjmme trie lifting 
.. in front of the-body. Also^ fast jerking actions .can multiply 

low "back stresses and are more hazardous^ than 'slow, welX-controlled 

. ■ } * ■ " ' '.■ . . «^ 

motions. - . p - ^ . . - ' 

^ ' V ■ ■ ■. ■ 
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Unfortunately, the above recoinmendations have not been well vali- 
dated in industrial field studies, due primarily to a lack of 
bioraechanical descriptors of the tasks being performed. T^o 
longitudinal studies indicated that the lifting of even 16 kp^- 
(35 lbs.) close to the body doubles the incidence rate of lowr 
back pain cases, and lifting loads over 36 kp (80 lbs.) may result 
ih incidence rates that are 8 times that of , the more sedentary ' 
worker. Sever jjty rates also increase greatly with higher load 
lifting requirements, . ^ 

Major medical findings indicate that whep€f procedures e^ist for 
b knee chanic ally rating materials handling requirements and f or ' . 
rously evaluating employees, reduced nxmibers and severities 
back cpmplaints could be obtained.' More specifically, the 
good medical history and physical examination, with 
4is on evaluating those specif ic functional attributes related 
e physical demands of the job, appears to have the highest 
merit. Because lifting strength.capabilt.ty is a major component 
^n giaterials handling, the testitig of this, human attribute as. 
part of the medical examination is. p|:obabXy. indicafeed in preferfence 
to other func'tional .testa,. , r / 
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DEGENERATIVE DISEASE AND INJURY OF, THE BACK 



Epidemiology and Differential Diagnosis in V 
\ injuries and 'Degenerative~Diseases of the Low BaJck * 

\ . Eugene Nordby', MD 

.Epidemiology is\ defined in the dictionary as' "the branch of medi- 
cine dealing with epidemic' diseases ." ' Epidemic is defined. as 
"affecting at the same time a large number of persons in a loca- 
lity, and spreadiTig from person to per sori^ or "a rapid spread . 
or increase in the prevalence of something". A*.Greek word, epi- . 
demia, means "^t ay ing/in one place, among the people." ^My . - 
linguistic analysis suggests another meaning of "demi" is*, "half" 
which is about the accuracy with which injuries and degenerative 
diiseases of the low back can be defined. 

.Exact ■ figures on the numbers- of annual back injuries -or \af flic^ 
'tions:in the U.S.A. are hard to' come by, for there , is no central 
reporting agency. The Bureau of La.bor Statistics estimates that 
eight million persons with mechanical_difficul ties of the low 
back annually seek care. \ Two hundred thousand of these Indivi- >^ 
duals had surgical treatment' in 19.74. * - ' ^ ; - 

In 1976, records of 2,600 neurosurgeons indicated they performed 
117 jOOP operations, on the back, -That would lea^re 83,000 procedures 
for afioiit five times;: as m^ny orthopedic surgeons. It has been 
estimated there probably were 450^000 back operatipns. in. the U.S. 
in 1976. Interpolation of data coinpiied by the National Disease 

.and Therapeutic Index in -a Statistical profile of the- iiract5ice 
characteristics of orthopedic? surgeons places 28, 000. patients 
with tjack complaints under treatment by orthopedists each, day 

)^f the year. ' 

' . , ' ' ' ' ' ' • 

It ^s estimated the actual "medically-related expenses are, $18,000. 
per patieixt, while the a&sociated losses of interrupted income 
and related benefits ^.re\$22 ,000.. Using those figur^^, . just the, 
basfe cost of , the 200,000 operative procedures would be 8 billion A 
dollars.. , Iri, addition, much motiey Is expended on nonsurgical treat- 
ment, .appliaJhcesi spa member ships i^^m^^ and so forth. 



Auto" crash stories usually focus on deaths , which are . easy to 
count;' But a new study by the non-profit Insurance Institute for 
Highway Safety explores' what is, .in some ways, a more horrible 
and costly toll: crippling spinal cord injuries; In an average 
year, the spinal cord's of 5,300^American drivers , passengers , 
and pedestrians are^ severed, and the majority silrvive but without 
recovery of function, continuing to be paraplegic or quadriplegic... 
The cost to taxpayers for their 1 billion 

dollarijj^ The Institute suggests .-that one way to'reduce this toll 
is to mandate passive preventive measures ^in all new cars. Another 
is to observe >tlle 55 mile an hour speed limit. Yet ano'ther is 
to r^efrain from driving after drinking. 

Predicting' thpsea who ihay develop back pai^ in .future work has 
been an aim of i|ndustry for some time.' MacNab and LaRocca showed 
pre-employment x-rays are (of no help in prognpstication^ ! Rowe 
reported 567o of workers at alge 65 had recyeived treatment for. signi- 
'fi9ant back trouble. No increase in pain is noted in Scheuermann* S't 
disease-- juvenile epiphysisitis , or apprentice round back in Eng- 
land--after adolescent age is past. Lordosis beyond^ 70^ predi- 
>;c ( cates an increase and likelihood of future, back pain.. Leg leng-tK 
X^/ dif f eretice of 3-4 cm 'from early age ^11. usually cause no problem— 
but a later discrepaAcy^of ,2 cm after a . fracture in an adult: will 
often giva trouble. Scolj^zics show llttle or no difference in 
development^ of future bacl^|>ain,' as>]compa;red with that iijr^ihe genera- 
population* > ' ^ • \" 

The best single predictor o£ back trouble according' to WJ-ltse, is 
pr-evious trouble, or previous surgery on the|low back, A^s Winston 
Churchill spoke phrases on another topic whifh seem to apply to 

back pain: "lt*s a riddle inside an enigma wrappe4 in a mystery." 

■ ' t, . . ■ ' I' ■ 

In summary, the differential diagnosis of 'low back injuries and . 
degenejrative diseases includes mainly the separation of those 
with vfterniating Hf^cleus pulposus from those with hypertrophic 
arthritic changes, acute or chroni^^jj^trains br, sprains,^ fractures , v 
rheumatoid spondylitis, and , tumdts / ' 

^ In- a Study of risk factors in the development ofy herniating lumbar ' 
intervertebral discs',^ Kelsey. and Horly found that; the driving , of 
motor vehicles incjTQases risk... /People of either i sex who^drive^ ■. 
cars regularly wet'e more apt toMevelop an aciute; disc herni It 
• than those who did not drive . ^ Men who spent one-halfe or more of 



their time oh their job driving jar e three times as likely to deVeiop 
disc herniation as those who dd not hold such jobs. ' *' -•/' .* : 



Truck drivetis 'are particularly prone to develop disc problems un- 
' ' related 'to' lifting. The relative risk with sitting while driving 
is nearly twice as high as with sitting in a, chair. Driving seeme 
to.be productive of L4 -leYei disc problems, rather than those at 
L5-S1. Back pain im predisposed subjects is more likely to occiir 
■ in sports, gar type seating with the' legs almost sttaight in front, 
rather tfehan ip seats designed mo're like a chair. 

The differential diagnosis of causes of low back pain and sciatica 
can be viewed^s a iistvof various possibilitie.s . , (Table 1) 

Table 1. Dif f erential diagnpsis : causes of 

■ ' low-ba;tk pain and sciatica / - • 

Protruded intervertebral disc. 
" ■ ^ Hypertropliic atthritis af the lumbar spine 
Rheumatoid sjiondyliti^ , 
Spdndylolithisis ' V. " ^ 

Spinal, cord, nerve root iDr sciatic nerve tumor. 
Interyertebral space infection ' 
^ - Bone tumor , ' " ^ 

t Osteoidostedma . 

Eocene Iphelicoma / ;/ . . 

Primary malignant tumor ^ . 

Metastatic malignant tumor . I 

Multiple myeloma ; ■ > I 

rHypertrophic arthritis of th^ hip. ; * i 

Paget 's disease 1 
"Neuritis V especially diabetic neuritis j ... 

PsycfioneiarosijS ' *^ ^ ^: 

Malingering ^ / \ 

Septic larthritis of the sacroiliac joint _ ^ 
Twisted , ovarian cyst - . 
Pelvic endometriosis 
Glomus tumor - > 

Occlusive disease" in aorta or iliac^v«*s1selsv 
vgpinal 4teno^i& ^ • ^ 

: ; : • - Fracth^^o:^ bodies gjr ptqciesse^' 
1^ Strain. o?"'"s^ri^iris^^^:' r 
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/We will limit.' our at teiil>ion to injuries and degeneratiye diseases 
■ of the low back, not considering tumors, infections.^ metabolic 

disease , and pe Ivic disorders . Whether psychoneiir-bsis and malin-r 
' gering is secondary to. injury depends .on the psychiatrist> and V . / ^ 
'-attorney-.;/ ■■•■,■■ ■''* ■■• 

Ordinarily, it will be possible to .arrive at reasonab,le a^seiss-, / 
ment of ^ the 'cause, of the 'trouble with a good history, physical ■ 
examination, and rbentgenograms of the lumbosacral spine. ^ Refine- 
j: ments in. thw^di^gnosis may^^ tests.' ^t-is fair- . ^ . 

V to state that m6re mistakes are* made from not -looking thaji . f rom"-. V ' 
\ hot. knowing. ' ' ^ . v , 

It ma/ be helpful to differentiate posterior division syndromes ; 
^ from anterior division .tierve root .syndromes , in categorizing pati^pts , ^> 
.; . while^ ke eping; in mind y^Jia t .psycTiogenic symptoms' ean mimic discO- 
. genie S5miptoms .quite a^urate|ly, ^ ^Etiologic f^^ctors ^in posterior • 
division lesions include : / r 9 ^ 

>. strains, such^as postural or leg ixiequality/ ^ ^. . 
sprains at ligamentous and tendotipus attachments, \r " 
\ tension -.States , . J 

/ arid soffl:e bony, ^,nj dries of vert^^ and their processes . , ^ ' 
Radiated .p^Ain in these situations i^s not a trufe referred pa'in but 
: is what Luck 'calls "reflex radiation," which has less sharply de-/ 
fined boifndarie^, is more variable in extent, and is less persistent. 

. • . -^y . ■ 3v ■ ' .... ' • ' ■ • 

Ai\terior division syja^omes^inqlude the -herniating nucleus "^uIt , ^ : ^ 
posus a:s the most cjpitmion cotirVe^ ^but "tumor^ ^of the -^pilial cord,^^ 
nerve root, or peripheral nerve rieed to b^ excluded, as well as 
some instances of hyper'tirophic arthrifis 'of ;the' back of hip y 
spondylolysis,- spinal stenqsis, or ocql^siva diseases ^of the aorta 
and iliac arfeeries. 

Of help in the ,dif f erential diagnosis' of back, pain is the fact: 
that radicular pain is. usually linear and/cenfcral . pain iis more. ■ ^ 
of a diffuse ache with some sensory 'cfiYninution.'^ ' Tumor pain is 
often severe at nighti during reyJt^ vwt>ile disc pain when it occurs 
^\iight is often secondary. to movement. - ' • , ; /* 

.In attempting to differentiate degenerative arthritis pain ^f^^^ . 
dlscogenic parn, early morning stiffness may be of help, but this - 
is often no t\ conclusive / i'reqtiently , a trial .^f anbi- inflammatory 
- medicat^-on f or 10 days and the response to it .^^n be a deciding 
■ /^Ifacttfr. .Hypertropji^c arthritis o'f th^.- t^ip. as ^ the cause of leg 



A 



pain can^ sometimes .be. determined by limitationjof hi'p motion and 
pain on extremes of motion, especially of ^ptatidn,; but -kl^^ 
th^ adjiiti-on of Kernig's tests to straight leg raising. ^Increased 
pain with this maneuver should incriminate nerve f;6ot pressure. \ 

Rheumatq,id spondylitis can attack a seemingly healthy yputig or. , " 
adult male complaining of back pain with or without sciatica. * 
Often the pain will be dorsal initially,' and later it may be^ - 
accompanied by dimdtoj^ion of chest expansion. Roentgenographic 
evidence of sactoiliac. joint destruction is helpful in differen- 
tiari diagnosis. ' , ' ' ; • ' ' ■ 

Spinal Stenosis iij the lower lumbar area, and occlusiYe'' vascular . 
disease may be difficult to differentiata'^clinically, if ^yascul^r 
deficit is apparent in one or both extr^emities. Sjrmptoms. of in- 
creasing pain and numbness of the lower extremities with decreasing 
amounts of activity may be present in both. While roentgenograms 
may be helpful in showing aortic Or iliac calcification, of spinal ■[ 
cord narrowing, it is usually necessary to inc*lude vascular studies,' 
electromyography, and myelography to be definitive in the diagnosis 
Spinal fluid determination can, of c/ourse, be helpful in differen- 
tiating tumors and disc protrusion, /since the spinal fluid protein 
,is seldom above 60' mg or 80 mg 100 ml .in the latter. 

Routine roentgenograms can be most helpful in determining congenital 
anomalies, pedicle ' defect* of spondylolysis, hypertrophic changes ^ 
of Spondylosis, changes secondary to fracture or infection, tumor, 
or metabolic disorders. . . ^ ■'^ 

■ ■ ■ ■ ■ ■ ■ . • ■ 

Demineralization of the spine, osteoporosis, is a source of dis- 
abling* pain of insidious onset, which is .seen most;ly in mature 
females and can cause back pain. §nd/ or sciatica o£; excruciating 
seiverity accompanied by compression fractureis, rib fjractures ,^an(l 
the like due to to nl}?^ normal muscle tension. ' ' 

It is claimed thatv 2 57o to 50% of all back pain includes a psycho- ' 
logical factor, either' -as contributing cause or as, the exclusive - 
cause of "the disability. Since' I am neither a psychologist nor 
a„ psychiatrist I feel it ^incumbent upon me as an orthopedist to , 
make doubly certain that I am unable to find an otganic basis for 
compljaints before I label them psychological. Knowing that both . 
factors pay be present often presents a challenge in diagnosis 



- and treatme^nt.- We do use . tl^,4 Minnescfea Multiphasic Personality 
inventory (MPI) as a screening device, •■iand it is ^of ten helpful 
,in evaluating findings : to ldentif|, those patients with hys|teria 
and hypochan4riaM^^ : > , \ 
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■ DEGENERATIVE DISEASE. AND INJURY OF* THE BAqK 
Radiplaglc Examination of the Lumbosacral Spine 



i • 




Louis Gilula, MD 

MDIOGRAPHTC ANA: 

Before showing you entities . that may. be seen on a routine radio- , . 
graphic lumbosacral- spine examination, I woiiid^ like to. review, • 
briefly the radiographic anatomy qf the normal spine. The ver- 
tebral body is normally co^icave pn ;its anprlor and laiteral. 
margins, *and its superior and, inferior surfaces , or end plates , 
are flat. Two pedicles arise posteriorly from the body and . ^ 
connect the vertebral body; to the post eribf elements : ■ The pedicle V 
Urates the body to a posterior bone mass, of which the'"' super io-r^ ' 
ai^'" inferior extetisions 'are the. ^pefior and 'inferior articular^ • 
facets. -The bone b-etween the superior .and .inferior articular 
facbts is- the pars interarticuiaris, or. the IsthmuV. Two broad *.-,, 
bony structures extending" medially from' the. facets to join the 
spinous '^^process are the laminae', and the:,transverse processes ' ; 
extend laterally from the superior articula;^ facets at- the leVel 
of the pedicles. - " ' ' . ' ^ > 

The lateral bp:^4ers . of the spinal" canal, are,^ putlined by -the pedi- 
Qles. on the' anteroposterior view... On the lateral view^, the ..p°os- ; ' 
terior aspect X)f the body forms the anterior ^margin of the spinal ; 
canal , and the .anterior surface of th,e. laminae .and the bas e ' of ' I 
the spinoi^s process farm, the posterior aspect of the spinal canal; 

As is b^st seen In a lateral, radiograph, the intervertebral dis.c . V 
spaces are the^sa^ie width or become progressively wide^r between 
hi and L4 and should not be. narrowed than the disc space above.., ^ ^ 
The L5 - Si disc space may be narrowed up to one-half ihe width/ 
of the above disc space without being abnormal , • Our rputinfe 
lumbosacral st)ine,, views include anteroposterior, lateral, both, L 
obi'iques, detailed lateral of the L5 - S^ disc space, ande an aiTt(^r- 
opos, terior up-ahgled View to profile the L5 - S^ 'space. Optiohally 

■ stress views in lateral flexion and extension, and in anteropos-, 

■ terior. lateral bending; positions , may- be obtained. . 
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TlaTiJit p0ngenital}a]3nom normal' variants af f ect ^t 

sp'iiievv.but,/!.' sH^^^^^ show you' onj^ three: spina bifida occy ^ , . 

• hemiyettebra,v ^afd|Wfus • 
> Spin4 -bifida t^^s to a de'f ect; in the .vertebr^]^, arches:, " through '• 

whioh Vspi'nal membranes with or* without dura 'and its contents -may .. , 
% protifude/^ Patients with '•this type of .deject may have neurologic 

* .sym4t6ilis\'§s|i..^^^^^^^^ hks) a defect in the.verte- . 
jDr^l .arch, Sbiak^^^^ litble )of no 'pf^ spinal membranes.;;; 
'thfbugh'-this}|3^f^^^^ Occasioriail^, the site of 'this defect, itiay , ■ 
be/ ,idetitifi^4^^ the overlying skiij by. the presence o^ a dimple, ; 

>'or a TH^r, i-R-aidiographiGally^'' ^ is most cdiranon; at L5 - Si, and 
■ l^pss commonf li^i^^^^ > . . ■«* ' . / 

v.. A hemivdrt9>r^':- i^^^^ comprisecJ' of part^^of a vertebral body ; >; 

;knd posteribi'iel&ents, v^^ fufiedytp an; , -j 

; .'adjaceht vert^ra ., -This extra wedge bone' between '-fcw6^ ad j ace^^ 
' verjteh:f;a crefa|^S|a scoli^ on 0^^ • < 

side'of theVxiesc'tebr^ , ' • - r ' / : 

Ac'(iuijp:D„, ABll^|^ ■ : ■ ; ■ * " • ■ ' • ■ * • 

Of thevmuipajfdi^s acquired lesions with' radii)graphic f indtngs, 1 ' v ; : 
■.^shalvl p^es'i,^'! 'Schmorl"'-;s nodes, degeneijat|.v6 Gonditibris' of "the 
' spiile, Idi^ftspace' infection, vspoi^ isthmus defects. 

^ .("«pQ^^|%o||sisV ) , d,if f use ^i^iopkthic ske^etlal hyperostosis (DISH) , 

"ariid' aTiEylasi^ig • ' V . . ' ' ; V - \ V ' " 



«)...•> - i'h 



' SchmoM'''^ hW&es (are frequently seen throughput the , thoracic &nd . 
V . liklafev^pine,^ ■ ihese are defects in the , cartilage end plates 
' ' vertebir^!£il bqidiesj," through which disc material , herniates . Qne :' ^ , 
\ide^;*;^]3t)ut fcfieir development is that .the cartilage end plates;/ 
r cong^tiltaiiytvare i^eak in these individuals, and minor stress, : 
/ . caij^4l!i ^^S'?^;^^"^^^^^ through the weakened area; resulting ill.;. 
, th# t:y|ical''r^ appearance of a rounded defect in the^ 0 

• end^pl%t'e. . The nodes may occur anywhere on" the: superior or . . 
s ^ ihf ^ciorj surf acW 4f the vertebral bodies . They': are usually 
' „ . as|ri|itomkt:lc and wil^rhout .clinical significance but some.physi- 

' cian^yfel %hat, al],the time the nodes; fprmed/ - the patient had 
■ . * |ome ,di^^•^^^^^ ;:%en ve^^ end plate de:fects -are sharp and 

at rightv angles ft|: th^ disc sickle,, dell anem:ia is-a main • . 
■ cons id^i?;at ion.;, Vf:: " ' .-. '* ■ ..' ■ '• " 

/ ■ jfv $: ■ , ■ ■ ' ■ ., '■■ .: ■ ■ •,: /• 
:■ ■:t'/;'i#^4::^:-n^' ^° ■ . .. ■ ' : ■■'■■/;(:■■ 



DEeENERATIVE SPUR FORMATION \ , : 

As we wall<: erect , disc material norma ll^r compresses and bulge|S 
outwardi 'and ligaments that are- attached to the periphery of ; : . ■ 
the.verteb^al bodies may be slightly elevated. Microhemorrhslges ■ : 
may occiir utider these elevated ligaments , and bony spurs (spon- 
dylosis) may ^ develop ,. even in J:he; absence of a degenerative disc 
prO'Cess. " Weight bearing compression forces cause some of the . 
fluid' to be expressid from each intervertebral disc, so that daily 
we actually lose., a femall amount of height r In normal discs , the 
fluid is. regained during sleep and^^^^^^^ 



.( 



Degetleratiye spur formation is foUhd most .commonly along concave 
portions, of ' the spinal curyes j' as along' the , anterior thoracic, " - 
spine s:eeri on the lateral view of a routine chest examination, 
pr alpiig the concave side of a scoliotic curve. Degenerative 
spurs are usually rtot associated with clinical' symptomatology, 
other than decreas-ed range of motion.; ; \ 



DEGENERiVTIVE Disc DISEASE; ' : ; . ^ 

Degenerative -disc disease develops- when the disc loses itsV^s truc- 
"tural ^Integrity »and begins to degenerate. As it degenerates, 
•tjie patient may be asymptomatic; however, disc elements may . 
herniate wi\th or through a weakened annulus^b^ impinge on 

nerves, and produce neurologic symptoms, As^ the disc degeneirates , 
it loses -its cushioning effect, .and the dist- space may narrow . S 
with subsequent reactive changers of the opposing vertebral margins. 

■ " . . * ' ■ ■ , ' *• ' . t ■ " 

Reactive bone changes may be manifested -as spurs larger than in 
an asymptomatic person, since the degenerating disc may bulge 
even more, .elevating the adjacent ligamentous structures with - , 
more microhemorrhage and osteophyte' formation. Bony sclerosis 
and thickening of; the opposing vertebral margins may be present 
to. a minimal or to a very extensive degree/ An additional feature 
■ of degenerative disc, disease is the presence of a vacutam phenb- .. 
menon. With degenerated disc [material - there may be a potential 
space within fissures in the disc, which when distracted, for 
instance by hyperextension, fills with gas. This gas has been, ^ 
analyzed (1) and found to be 90%- 9 2% nitrogen. Inert nitrogen - 
readily goes into and out of solution at the tissue level, where 
it isvmore available than oxygen or carbon dioxide .■ , 



Reactive changes of degerierative disc disease involve both sides 

of a disc," space The cortical, .margins ..of -the' vertebrai... bodies: 

are usually intact, although l^hey can be very irregular. s^This . . 
can serv§, to differentiate . , degenerative disc disease from disc* > 
space infection. Di'sc\space infection often has st:i: iking disc - 
space narrowj^ng,^ but usually there also is cortical dest^7uction . 
without hyp^r.trophic spur formation. ; - : , 

>^de;.generative JOOT^^^ (osteoarthritis) ' 

Degenerative .'joint disease is condition where synovial joints 
undergo degeneration with hypertrophic bone formation and sclerosis 
of medullary bone. In the'* lumbar spine,, the synovial" jointis aire' 
the- apophyseal, or facetal joints. . Occasionally degenerative 
.j;oint disease may be present without gross radiographic degenera- 
^tive disc disease, and the 'opposite may also occur: -deg^etiera 
disc disease' may be ^present without gross radiographic degenera- 
tive joint disease. . However, they^ generally occur together. \ 
.Reactive bone formation may be very prolific-i and- indeed at • times , 
hypertrophic bone formation, ^long the apophyseal j oints .may . ' 
\simulate" a firacture bf the facet/ With knowledge of "this possi- 
bility laminograms may show that the facet in question. is intact . ; 

SPONDYLOLISTHESIS \ . .. • J .■ 

Spondylolisthesis may develop, from isthmus defectsror -from appf)hyT 
§eal degenerative joint disease in the absence cj£ an isthmus defect. 
With increasing hypertrophic bone formation along the margins of, 
the facet spaces, and with a^ssociated ligamentous' laxity, the 
vertebral body above may move forward. '^An additional feature that 
appears to take place is' alteration of the orientation of the 
:^acets. Over the years, the normal vertical orientation of the 
superior arid inferior facets may become slightly moire horizontal, 
helping spondy^olist|le*si&^devel6p With spondylolisthesis and 
degenerative j oint disease at* the same level, degenerative ^disc 
disease is usually as,sociated* ^ - : ^ 

DIFFUSE .IDIOPATHIC SKELETAL HYPEROSTOSIS (DISH) ^ 

A condition that probably is -not familiar to most bfl you has been 
described recently in the radiologic, literature (2,3) an4 in the • 
Archives of Internal Medicine (4) by Doctor Resnick of the VA 
H6spita;l at San Diego. Historicall}^^ various features of this 
entity have been described as Forestier's disease, -sfenil^ a,rikylosing 



hyperostosis^ and by several other names. In this ion. . 

ihe- disc spaces are-normal, - but there is extensive hypertrophic . 
bone formation along the margins of the vertelpral bodies, espeei- 
\ally anteriorly and anterolaterally . In the p,ast, huge bone f6rma 
tion in the cervical spine w^s/ described, which occasionally could 
cause d^phagia. In some cases , passing.an esophagoscope tore . 
the esophagus on these large spurs. • Occasionally, surgical re- 
moval of spurs ha's been necessary. ^ 

Doctor Resnick examined many patients wi-th this condition, found 
/these' patients -to have^n ossifying diathesis., and described them 
/as "bone fpririers.'V DISH, is felt to vbe present when (1) at least 
^our. vertebral segments |t^e Involved with "flowing calcification 
and ossification' giloh^j^^ (2) inter- . 

jl^yening disc ;spaces are relatively preserved; (3) apophyseal joints 
/ are: not . ankyldsed: and (4) sacroiliac joints 'are not eroded, scler 
Otic, or fusecj." , . ' ^ 

• • • ; ■ ' _ , . ■' _ , ■ ■ / ■ ' • 

These patients may have tremendous proliferation of ossification 
at ligamentous insertions pi'aciiically anywhere in the' body, but 
especially around the pelvis , hips :, and calcaneus . Due to the 
large size o£ spurs, and ankylosis,, the#e x:an be limitation of 
motion. Other than occasional te^dronitis, minor arthralgias and 
heel pain, the patients have little symptomatology, potentially, 
it may be of value to recognize these patients as bone; formers , so 
that if one of them has an bperation.near bone,, one might expect 
"more than the usual postoperative bone formation. ; 

'. :" . • . . _ ^ -. I , 

' A^^KYLOSING .SPONDYLITIC \' ^ " • ^ . 

Typical, la,te stage,!: ankylosing spondylitis also fuses vertebral 
bodies, but without _ the prolific bony ^bridging of DISH. Ankylo- 
sing spondylitis, maLy also fuse posterior elements and ; sacroiliac' 
joints. ,]|arlier s'tages of ankylosing spondylitis may | present 
only iNfith squaring o:^ vertebral^-trody corners, and may or may not ; 
have . inflammatory changes of the sacroiliac joints. 

MISCELLANEOUS " . i 

Old, fractures may be recognized by vertebral deformities and 
and by smodth bbiiy bridging of cortical fractures. 

:■' '.. ■ ■. '. , ■ ,. . 

Neoplasms may be primary in the vertebral column. Osteoblastoma 
and osteoid osteoma are primary lesions common to the posterior 



elements, especially in younger , people. 



Osteosaf^doini^au' .the most 
common primary bone malignancy in yoking pepple,^^:'ja:ijay^a^^^^^^^^^ 
the spine. ^ In persons over 40 years of age,. me'tastrasS^s and . 
myelo^na are the mpst common malignant bone lesipns:;^i;;^n^^ also 
affect, the spine. • , -. " 

These are som.e of the common and uncommon lesions that iriay be' ~ \ 
seen upon roentgenagraphic examination of '^the lumbar spine. 
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. • DEGENE^RATIVE DISEASE AND. INJURY OF- THE' BACK, ^ ■ 

GfiemoiM^igleoly^sis in. the treatment 'of - Lumbar Disc' Disease . > 

Henry W. Apfelbach, MD > 



Cherponucleolysis is the injection of an enz5mie, .chymQpapain, int6\ 
the inte.rvertebral disc space. Lyman Smith working with .Ivan 
Stern and Robert Ge si er started an; i^ivestigative program in. 1963' 
to determine, the efficacy of this procedure.; ^ Smith and, Brown.^ : / ^ 
enlarged upon the ori^nal technique, of Lindblom in diagnostzic 
disc puncture/, with injection of radiopaque medit^ to demon- ' 
stiyate various pathologic states of the intervertebiral disc." 
thus far i chemonucleolysis has- been dofie in ovejr lS 1 000 patients 
in the treatment oi^ dlscogenic pain.» ^ - -.1 is 

^ ANA'TOM AND^^^ PHYSIOLOGY OF THE INTERVERTEBRAL DISC 

. The^iritervertebral disc is composed of three parts the cartiXa- ' 
gint»us (hyaline) endplate of the vertebral bpdy;' th6 ahtiuius 
fibrosus, .a meshwdrk b£ very dense collagenous fiber ig-which sur- ^ 
rounds and encloses the disc material /and , is kttached to the 
adjacent vertebral bodies. A l^ss dense 'meshwork extends into 
the central regions of the disc material; and the riucleus pulposus, ; 
which occupies the center of the disc space and As' composed of «t ,^ 
thin meshwork of collagenous fibers with mucoprotein gell (ijith .• 
bound water) . in the interstices. , • , 

With aging, there is' depol3mieri2ation of mucoprpteins ^and decrease 
in water content in the disc. This change is commorily -termed 
''degenerativ,e disc disease . '\ . ' , ' 

CHYMOPAPAIN . 

. Chymopapain is an enz3mie isolated from the latex of the papaya. 
3!his enzirme in contact with the disc causes depol3mieri2at|.onj)f/ . 
mucoprotein but has no effect on, collagenous Structures such aSv^.^ 
the annulus' fibrosus, the ligamentous structures about the ver^^ 
bral column, or the sheaths of nerve roots. Studies by Gesler ^ 
on animals with usual tljerapeutic doses of the 'en23mie have '^shown 
a several hundred|o^ld margin of safety of ^ chymopapain when prpperly 
iniected in the disc) space . ' 

» fed ' 

erIc " ^Oo 



INDICATIQNS FOR- GHEMONUCI^EOLYSIS' 




The indications for chemonucleolysis are the same as those for 
l^inectomy : f aijlure of response to conservative 4:reatnient . 
(absdlute^ed rest for 10 to 14 days) ; f requent ' recurrent episodes^ 
of sciatica; and ^pLnability to pursue ^ga:S^ft#ul em^lojmient. ^ It is . 
itiy ppi^iiion that cl|i.embnucleoly sis wiH eventuaiw|iy :find its place 
between conservative treatment aTid open surgery ,. th^ laijiter to ' ' 
be done when ch3miapapain injection fails to relieve symptoms. = 
With' chemonucleolysis, ? instability caused ^by ^ the surgical approach' 
^fo .the disc is avbide^. Further, the patient does not have 
eyideijce of an op^n ^jjrgieal operation on his back, which "frequently 
prevents his- being llired. \ . . v ^ T > 

■ '^ .: ■: • ■ ' - 0 i . ■. ( . . .« . . ■ . ■ ■ \ ■■ '. . . ■ 

- ■ . - ' • • ' ■ ) ... • . . ■■■ . - ., . 

•• * . . , , i , .. > , ■ ^• 

ChemonucleQlysis S|h6uld be considered If laminectomy has failed, . 
;,6speui^ly in' that; group; of patients who achieved :a satisfactory 
clinical resuljt which la sjted for qnfe year or more^ following their . 
laminectomy. , Second I'aminectomy frequently fails 'because of , , 
inabili:^ of vthe 5^rgeonS;a perletr^ reach the area^ 

of pathology A In bany p^^ ]^ laminec tomy also 

creates a<i^ and further' Increases instability of 

the low ^back, ^ " ' J 

coiiTOAimicATidN^ / ... 

GpTLtraindtcations tb chemonucleolysis are aV follows: 



1\ 



2. 



3. 



4. 



ERIC 



Raprdly developing neurologic deficit in which paraplegia 
is feared. In this instance, immediate ratninectomy is 
indicated. ' ' ^ 

Severe neurologic deficit , e.g., foot drop, or evidence 

" of cord bladder, in which the probability tDf completely 
extruded fragment of nucleus pulposus is high. ^ ■ ■ . ^ 
Spinal stenosis:,- the incidence of spinal stenosis , or. ' 
narrowing of the spinal canal, is greater with increasing 
age. The .S3rndrome of spinal claudication^ in (tl;ie absence . ' 
of a Leriche syndrome should, suggest spinal stenosis • ^ 
. Tha.patidnt* s sciatica occurs chiefly on walking. Spinal, 
> stenosis can be^^adequately diagnosed only with myelography. 

' Patients who have been .diagnosed as having araj^hnoiditis ; 
this group of patients almost invariably has had at least- 
one myelogram and one laminectomi^ . » 

Pregnancy. . 

• * . ' • ' " ' . ^ . ■ ■ ■ - • ■ ■ , . 

. '• / . ''V ■ ; ■ . , • ' 

1 HQ 
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i\ . Previous chemonucleolysis, 
is purely theoretiGal (inc 



purely 
PREOPERAtlVE EVALUATION 



Risk rin thiis group of p4tients 
increased chance of anaphy/laxis) . 




It ion 



); routine admission history,, phy.sical /examination 



»and r&^ut^ne^labbratory sti^dies i\icl|ading eljectroca;rdiography%' 
the : following should considered:! / ' 

1/^ ^Elect:^myograph^, perfiormed by a proficient jelectromyo- 
• ' : Vg^.apl;!^ is of value if fibrillation potential^ can be ^ . 
. : A.sTTio'&j^^ negative electromyo^ram, however , does not rul^e . 
.C'-.S^ v6ut tne presence of a herniated disc. 

2/ ""Myelo^aphy, if chemonucleolysis is anticipated.* This' 
' ^ / ^ P^^pcedureV'^^ main ' value that of ruling out spinal 

i> ^* stenosis and spinal cotd tumor. . \ 

/ ' '3. : Epidural 'venogi'aphy. ' : ' ^ 

>-4. y Psychometric testing (Minnesota Multiphasic Persoitallty 
V- ./it "1 Inventory) is , in general, .^regarjied J:o be the: most reliable; 
. / test in progribsticating the effectiveness of chemdnucleo- / 
lysis or laminectomy . , ^. ■ . , , 

TECHNIQUE OF CHEMONUCLEOLYSIS °J ^, • ^i:'' ' ^ ; ; 

Chemoriucleolyi^is may tie done eitheir^ in the special procedures • 
foom of x-ray department or in the operating roomj Many surgeons 
prefer gei^ because the patient is intubated ajid 

can be; ma in^^ with an open airway Iqci -the event • of . anaphyla^ 

reaction to the enz3mie. Others prefer local anesthesia. 7 

After being; anesthetized, the patient is placed on. his left side* 
with"^ elevation of hi;5 left flanlc so that the pelvis Mf alls away^' 
and'.tilts to the right. Each surgeon has a somewhat different . . .^ 
technique for achieving this position, and specia^l radiolucent 
operating tables are often us'ec 



Following surgical preparation of the patient ,discography is 
done \fnder fluoroscopic control through the lateral approach. • 
With tKis approach, it is unnecessary to penetrate the* diara^^^ 
The Wjedies are placedV'biill' ^ eye" in the center of at least \ " 
.the lowest two disc spaces, and very frequently the lowest three 



disc spaces. One to five cm -of a watef-soliibie 
is inj tec ted -into each disc space. Rp;fentgenograms' ^ tal^eh in. 
both the ariteroposterioir arid lateral proj ections: arid .usually v ; , 
reveal one of the' followii^g^r (1) a' homal disc (2) a degenerk- , 
ted disc> (3) a prptruded dilc / or^^^^^^ an extruded d is c'V which 
is suggested by an epidural leak of ttle- dye up ;and^^d . 
• spinal- .canal.- ■ :. ■ "^'-^ , , :;.;-V^V;v;y':^-; ■ ; ■. ; V ■ ■ t.. 

. • * ■ . ■ ' • - : • ^\ 'V-: ^ • 

In general, abnoiTnali:dj^scs,. including tte are '■degenera- 

tied/- are sUbj^ctii^jd • t^^^^^ 

appears' to be 3,p6Q ^tiriitsv^ inv%tigato^ that, the 

. degen^at ed int^veirtebral disc shoul% be sub j ected tio chymopa- ^ 

pain, iTij^ction bec^ause the degenerated^^^^^^^^^^^ bacpme^ 
: the , herniated disc of toniQrrow^ » Following injeGtion-^f ch3n^ 

pain, the patient is monitdir^d for anaphylaxis. 

POSTOPERATJVE^ ^REAOMENT _ ' . . , . > ; 

The only thing predictable about cheniQnucieolysis in the i 
postoperative period is Its unpredict^ability ^ M^iny patients awaketi 
complet^y relieved of back pain and sciatica. More importa^^ 
how^if^, ill predicting the effectiveness of a chymopapain injection, 
is the relief of .sciatica, or at least a changie in the . char^^^ 
qf the patient - s sciatica, during 'the next f ew days - - » 

Virtually ail patients are able to get up to go to the bafifli^ 

on the ' evening of surgery The Ifevel of activity is regulated • 

on an lindividual ba?is . Patients; are told to ^vpid sitting as ^ 

much as possible.- They, remain recumbent but may t^^ 

short walks . Patifents with severe low back pain shoulii\ be treated 

with hydrofeKerapy^ Mugcle relaxants and William* s exercise appear 

td be of IK) value .( Average hospitalizatioti is four days. 




In general, Ithe patient' ^should .remain out of ,work a minimum of* 
thre^ weeks^:^r6m a: sedentary occupation arid six weeks from light 
labor. Tlie results of chemdnucleplysis ^re covered in the paper 

by l>r. Eugene Nordby. ' 

■ ■ ^ : . . , ' ' ' -r^ ■■ " -V 

COMPLICATIONS' ' V ' ' , ; 

1, Anaphylaxis : the incidence of anaphylaxis is .slightly 
Xess than 1%.' \ ^ * ' * . - • . 



98 



Traiima-tic .neuritis : with improper /'technique the spinal 
nerve can be , traumatized at: its point of, exit from, the 
intervertebr^al foramen. 

Post injection backache.: t^iis m§iy be prolonged. It 
is our opinion Jthat its incidence is signif icaritly re- 
duced by a program of sterpid therapy for the fir^t 
four days .following injection. \ y 

Disc space infection: we have not encountered:^ this 
rare complication. ^- 



. JOB STRESS AtJD WOJRR PERFORM : 

•, ■ ' Herb^r C/.'' Modi in, MD . . , . : 

The phrase, "job s tress ," merits a ;few moments ' scrutiny. Is it 
' shorthand for "the stress of the job"? If so, does that imply • 
that his job may be -a stress which impinges on the worker? We • . 

can interpt-et "job stress" to mean that some jobs produce in 
workers 'a state of stress which then impaiirs their ^ask erf ormance . 
Where does stress properly lie: is it external stres,s which up- ' 
sets the worker, or should his internal upset be. labeled stress? 
Is stress then a subjective feeling or are there objective evidences • 
of its presence or absence? And, is stress essentially^ distress- 
ful; or should it be cons ider'ed normal, even desirable? As a 
matter of fact, "stress" has been used in the lit§a»*ature in all 
the senses I have indicated. ' , ^ ^ _ \^ 

t/ot us in medicine, a useful and conigenial frame of reference lies 
in the interlocking work of Claude Bernard, Walter Cannon and Hans 
"Seiye. From thits physio-logical , perspective , stress .is hot some- 
thi'hg imposed on the organism; it is a response state induced by 
a stimulus, a stressor. Stress as a life experience is as inevi- 
table as pain or anxiety and as useful,; complete freedom from ^ 
stress is death (1) . Only excessive stress which unba lances , . 
homeostasis is experienced as stressful. 

Students of psychological stress have not been so precise ot so 
limited as Selye. Most researchers agree on the definition that ^ 
considers stress a response phehomenon, not something external to 
the personality (2). The response may be in certain types of 
. overt behavi-or, autonomic. nervouS' system reactions , purely" sub- 
^.jec'tive feelings such as anxiety, fear or anger, or in adaptations ; 
sufficiently deviant from a nopm to .Jse labeled illness. In the 
psychological, psychosomatic, ap,d Apsychiatrif: literature, stress: , • 
.* is bommbnly thoilght to be, distiAssfiil and undesirable., ^he stres-. 
soi: eVent: proc^vices an organismi^ process which strains the adap- 
tive capacity and threatens disruption of^ physiological and psycho- 
logical integrity. 

^' \ : iQO J 
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Peculiar, to 4iscussions of psycho Ifegical stress' is the individual- 
istic, idiosyncratic interpretation of life event^ as stressor's : . 
"One man' s^ meat is another man's, poison." As conceptualized by .r 
Hinkle , for the human organism to experience stress (aij undesirr ^ 
able state) three conditions are .necessary:' a basic susceptibility 
to stressors in general; exposure to a significant change in . ' .. 
environment or interpersonal relations ;. and interpretation of 
that change as a stressor, i.e. , as danger(Sus and threatening ^3) . 

In the past 10 years, several groups of investigators have attempted 
to refine and mea'sure the relationship between stressors in the 
renvironment, and states of psychological , stress in^the individual. 
Most of their reports have been published in psychiatric journals. 
Holmes and Rahe developed a 42- item Schedule , of Recent Experiences, 
and in a s^eries of articles hkve related the .quality, and quantity 
of life changes to the onset of illness (4) . Holmes atid colleagues 
developed a so9ial consensus scale by asking research subjects to 
rat^ the original 42 life experiences in terms^ of importance and 
severity. From that rating a crude quant;itative estimate of the 
stress-producing potential of life changes . is possible . "The 
greater^ the magnitude of life change .('or life crisis) , th^ greater - 
the probability that the life change would be associated with dis- 
ease onset..." The seriousness of the disease and the magnitude . 
of t'he change were also positively correlated (5) . k 

To the question "What are the characteristics pf a' life event 
that make it a stressor?" , most ansj^ers emphasize the degree of 
change the event causes in the_ individual' s usual activities. 
Forced change demanding deviation from established -coping patterns 
is most apt to result in second level, second rate, coping (symptoms) 
The accompanying anxiety is very probably the key element being 
measured in the various life change scales . 

Paykel and associates refined the Holmes-Rahe schedule into an 
enlarged list of 61 items covering more facets of life experience, 
and asked their subjects to irate them on a IfeaXe of 0 (least up- 
setiting) to 20 (most upsetting) (6) . " By appropriate statistical 
trektment, eaqh item emei^ged with a mean number; The 61 items 
wer2 then placed in rank order. The highest rating by consensus 
. (19 ?33 out- of a possible 20) was "death of a child." Death of a 



spouse (18.76) ranked sec6nd, jail sentence. (17.. 60) third; then 
..followed. unfaithful spouse, ma j or financial difficulty and busi- 
ly ne,ss failure. ^ ^ ' ' 

V, The least stressful of life change events was marriage of a "child 
with respondentsV approval (2.94) . Next above this event were 
such Items as a wanted pregnancy, becoming engaged, beginning one's 

■r reducation and moving to another home within the same city. Of 

items referring to work, the absence of work was ratedvfnost distress 

lvful;v/being fired was number 8 on the list (16 .45) ;^ being unemployed 
for at least one month came in ; fifteenth. - ' . 

■ ■ ' ■ ■ ■ ■■ ■ ■ ■' ■ ' . ■ ■ . 

Concerning fac'tors ^related ta actually holding a job, demotion 
ranked g event eenth ;V b\it ^the next item, arguments with boss or co- 
worker 'was well down the list number 30. Below that were ^ 
thange of work hours, change in career , change of work' conditions , 
a move to another (lity; all were considered' less stressful than . 
onset of menopause, taking an importapt examination, .or.; Reparation 
from a close friend. An overall impression is that in the conscious 
thinking of the research subjects, work is not a prominent source 
of stress . ' ' 

Additionally relevant t6 this discussion are data from Ilf eld's 
: work (7). He and colleagues found, in a random sample of Chicago 
residents, a quantitative relationship between stressors and • 
clinical depxession: Of his respondents having no social" stressors 
in their current life situation, . two percent were depressed . Of 
" those clearly .having dne stressor , the incidence of depression 
was seven per cent; with two stressors, fourteen percent were de- 
pressed. SvLth three or more concurrent stressors, the incidence 
of clinical -depression rose to thirty-four percent. - ' 

There appears to be a cumulative quantitative effect more .or less., 
independelvt of the specific nature ofeach stressor. It seems to 
matter little whether the burden is an alcoholic husband, death - 
of a parent, unemplo5mieiit, a sick child, /an extramarital affair, , 
or inadequate housing. ^ Anyone living with three such stressors 
fs in a high risk group 'for depression. ■ At the same time, the 
Ilf eld data show that sixty-four. pej||ent of those so afflicted did 
not develop depression, suggesting^j^at. individual streng'ths and 
susceptibilities and social suppojp sy§t«ms </also influence coping 
capacity. W 
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ystrig .4ifferent test populations and 'different research ^techniques , 
several groups of investigators similarly conclude that the number, 
severity, freauency, and duration of stressful life, events correlate 
with untoward reactions or illness. A possible, thoug|i . tentative ^ 
conclusion is that an employee who appears substantially stressed. • 
by aspects of his woirk should, be interviewed coiCcerning; other 
possible adverse events in his present life "or xecent p^^ 
further studies replicate Paykel's findings, we shall need to , 
evaluate the general conclusion that job-related stressors do not 
alone ordinarily effect significant incapacity. 
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WORK STRESS, AND iJOB PERFORMANCE ,:. ' 
Variables ;inr Occupational Stress. / - 
. Tobias :Broc^ier^ MD./^ 

Hans Selye devoted his last -feditibn of ,^"Str^j^ in Health and 

Disease":;:- ■ /i •■■ ■V:,^. , -^v, . / V 

V'Td those Who are under the exhausting nervcnis strain of 
pursuing their ideatl- -whatever ifi may b,e . ' /^o trie martyrs 
who -sacrifice themselves, for yoth^^^ as to those 

hounded by self ish ambition j :;>fiear , j ea^ worst of 

all by hate)^ For- my "5 tress-:v!;^fejems^A the ur.^^e to help and 

not tb 4^dge\." . 



\ / . ^ , /jf . 
This authoritative scienti:£ic volUii^^ on research beginning 
during the thirties aiid e^^r-Xier,*^^ a basic dilemma: Every- 
thing is possible under ' st:xesL:5^phj^^^^-l^^^^^ reactions with secon- 
dary psychological consequences ; f^^^^ell ,as 'ps3^chological, psy-cho- 
^social an^t.socipcultura^l'vfe^^ can^eause psychosomatic 
and phys io logical^, cl^ang^s --and'-. s^^ syndromfes, « 

Since newspap^ers , "magazi^esr la|^ us daily about 

stress and its - consecfl^ences , : the pu:M^ to have become more 

expert than the physician. / I:n so^ seems to be 

the conf ipriation of .aggr^^ ambitiousness when an 

executive can; diagripj^^^^ a^ ^^ "^p'e .A^^^ The 

ambivalence betwe^n^ p^l<^^ health 

Tiazards f rom"^ €his ^moder^^^^^^ reveals more clearly a 
ceirtain ovetrsiiSjfilif ica.t^on^^^^ .. The' latter fits our 

need for s ter^oTEyp'es^r^^ of the multi- . 

factorial sources' for •^rs'^xess^^^ ^ . '^''''\. :''^^-^\ 

The information ^t:o^^l^Je presented here- is bas-ed;J^^%ore than 20 <, 
years of .experience .with workers who* attexldecKJnJlhe former Menninger 
:S:^min^^s for Industrial Mental Health, founded by Dr:. William 
Menni^^^^ in -1956 /: .piuring this time, more>4han .20 ^000 workers 
' farom all: walks- . ctf- life participated in intense-Af ive-day seminars , 
.three-diay ;.v^orksh^s individual and organi;£^tional consultations 

The average U . S;;^^^ 1977 is different from the average^r " 



executive in 1956 because the work environment, value system, and 
life conditions have radically changed. 

From our regular seminars for occupational physicians (since about 
1957), we have recognized two factors that are related to s'pecific 
stress within this profession: , 

1. the "relatively short training in modern psychiatry and 
' the difficulty in coping with psychological elements, 

2. ■ ,the lack of time,; which would ease the decision that 

management wants to' convey to a given individualr^under 
, medical scrutiny. '• . 

■ ■ • '• ■ ■ ' . ■ ■, ' . ■■■ . ■ -V- •• • 

Whatever happens , the Accountability res ts with the physician.- . 
One of the best examples for siicli a double-bind situation is the 
responsibility of the flight surgeon to diagnose the amount of 
stre?ss which a 32-year-old air traffic controller claims as the 
reason for early . retirement or ' vocational chatige after 5 years of 
service. " ^ 

If we expect to obtain reliable data from an investigation of stress' 
conditions, the study must be based on: 

1\ a general. health survey, ' 

2\i a. personal Hi^^^tory ' survey and. ^ 

psychosocial |^;<^velopment 
3. Van organizatj^9^^ (1 . e., methods of performance 

evaluation, tia^ degree of job satis- 

^ faction, perception of work conditions , potential fbr 

career- develppmerit) (1)/ \^ ' ^ 

Within tliis^ framework will be numerous variables related to specific 
health factors ^ elements^J of person hiatpry , or organizational 
conditions that can lead||to vairicn^ Stress syndromes. Although 
general folklore a liege s^;|^hat the pressures of decision-making in 
management positions ine%t cause stress which then leads to 

cardiovascular syndrpmesj| W haye^^suf ficient evidence that this 
general assumption cannot;|be validated. Depending on various factors 
stress syndromes usually %re seen to be ^related to: 

1. The particular p:)i^^ within an organization (i.e.-, 

operations > s'tafifv,!^ or management^ and thfe specific func- 
' -tions within substructures of the position (e.g., the- 

linkage between <id!'fferent groups, sub-leadership functions , 
and/or degree of accountability). For example: Job J 



satisfactiori and job performance are interrelated, only ' 
for workers in nonstimulating jobs , while there . \ 

i - ' " satisfaction but lower performance level in^stimUlating^^ ;^ ^ 
; ■ positions (1)^.,- ■ " ... -PI- -'-.^^ • 

2, ; Qualitative differences in stress tolerance base(l on\ 
- * individuai sociocultural background,, which ; alsd^^^^^ . , 

I . differences of age, sex, . and education as well fa 

; . . • yidual .personality^ history- (i.e . , traumatic fsiiifcQrs .\ 
j .various life events , sequence of life^- change liMts 

I ' prevalent mood, aild defense patterns) ; 1 ; ■ 

[Recent; research has confirmed five main hypothetical; typesv^ 

^stress S5nnptoms related to specific brgaiiizational^^w^^ 

|and/pr positions: ;j' - - ' . • ; ^ 

i 1. varying degrees of emotional dis tries s without; physical 

: ■ . ■ :S5nnptomsV \ /./'v " 

2. cardiovascular conditions in dif f erentvprogressive stages,^ 

iv 3. gastrointestinal disorders of varying, degrees, 

4. respiratory allergy, and . t V 

5. medication use or/ abuse (3) . ' ' i 



Our primary task is to identify which stress factors are directly * 
i work-related, which are the result of organizational pressures and/or^ 
! specific subgroup dynamics, ^nd which 'are carried over from per-; . ' 
jsonal conflict- situations . in -the family or during cruciafc^develop- 
iment periods of the life cy^le. . Throughout the years we have fpund, 
[certain typical cbrtstellations. in various age'- groups. As a principle, 
I we have observed periods' of higher stress 63miptoms in younger; ^ 

ambitious workers who are • striving; for achievement and recognition. 

Reaching the expected goal is usually followed by a higher . intensity 
|of stress S3nnptoms , especially in cas'e of promotions and/or new task 

assignments. Although ^the subjective perception of job satisfaction 
I increases, the uncertait^y of the' new work situation prevails until V 
i sufficient adaptation has been reached. Missing the expected goal 
I leads to increasing stress S3nnptoms through frustrated aspitations.- 

A vicious «4^xle develops when the reality perception i^^-<§iStorted \ 

and the efforts to accomplish the eqvisioh^d goal ne&JTect g^ve^^ 

limitations. The iself- inflicted stress can lead to unconscious 
I self-destructive attitudes . , ' 

jwe have pireViouisly 'assumed . that the place of work is causally 
related to stress. This may be true for certain work conditions 
such a3 excessive noise, vibration, chemical pollutants , and so 
forth. Contradictory to this common previous medical belief are 
two other assumptions: ; 
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1. . When we assume that Stress in an .organization is merely 
: the same for all occupational groups (1. e ., operations , 
" V st^f f, >nd mahagemeht) ;? we have to concladB that the 

. differences in stress tolerance, and stress reactions ^ 
r personality cdmponfents. ' 

' -make it -unnecessary to consider organizational factors 

• •: j. • ; or pccupational conditions . ■ . ' • * 

The older theories of humati engineering put the right 
; ; .. p^rsbn in the right place and shaped" the working conditions 

\ : as much as possible to thje hypothetical capacity ,of the 

. ' individual worker. We know now that many more psychological 
factors are involved, especially when we consider the 
opposite; namely ,: that the type of work can shape the' per- 
sonality through identification with roles . Although, we 

■ assume that work deals mainly' with production and products, 

it is? really re-lated to changiiig relationships With othfr 
• . people. Within this framework 'the need ; for self-esteem, 

automomy, and sel5«-actualization have a higher priority , 
then money and social contact. As Herzberg (4)^.has pointed 
out 'repeatedly , the real satisfaction come^' from work itself 
Neither more money nor be t'ter. fringe benefits nor improved 
working conditions necessarily increase motivation or - 

" ' ••- happiness, although they are somewhat relevant as^ so-called 

- . "hygiene factors." However, motivation, job satisfaction 

and reduction of stress s^miptpms depend .on feed-ba^ iTiech- 
ariisms which confirm the individual self- concept as a reward 

V : ■ - ■ : ■ . 1.,..' ■ "■ -. '" . ■ ' . . . . " 

Without going into details, pur observations' confirm that 

■ the'most important changes (i.e. , xany crucial change "in a 

peiriSon's work'role- -promotion, rev^ard, and status; as well 
'as demotion, being sidetracked, or trans^ferreci to a lower 
status job and' less challenging assignme-pts) usually occur 
'V during the ages of 35 to 45 The individual' basic sense' 
of insecurity and inadequacy, the secret fear of failure , 
increases at the same time When he may also beLCOitfronted^ 
with disturbing psychosocial problem's , characteristis of 
the mid-life transition. Bedfea says ,r "In any organization, 

- • leadership becomes the object^^ various fantasies, .projec- 

tions, devaluations, and idealizations.". This apparent ^ 
dependency upon leadership or defiance against 'leadership 
,. is based on irrational basic assumptions of a persistent 
family model tjiat permits all kinds of highly unconscious 
transference repetitions. Host organizations are still 
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^ structured as hierarchies that fqllow the family principle 
. of authority, with linking-pin furiQtions between the various 
J levels . , ' ; ' 

2. Specif jLc tasks* occupational positions , and the organiza- 
■r- tional . environment produce different degrees of stress. 

-Therefbre^ we would expect to find relevant differences^ ^ ^ 
in symptom rates among various occupational groups which 
are npt related to personality factors . ' . . 

■' ' . 3 . ' ■ • • • . ' " ' . 

. ■ • • _ ' • .J -J . . • ■ • 

^ Zaleznik et al. (6)^ has discussed four elements in an empi- 

rical study which elucidate specif ic connections between 
organizational structure and the rate of stre.ss sjmiptpms. 
.f He points out that the maturity effect, the vulnerability 
effect, the bureaucratic effect, and the power effect 
have a hypothetical relevance for the development^ of 
stress^ s3miptoms which differ^ among prof essi/onal groups 
Y^n organizations. The assumption that management is 
psychologically healthier and more mature than the opera- . 
tion and staff groiip has proven to be wrong; yet the vulner- 
ability effect, based on stress reactions, caused by 
.traumatic and unstable life histories could not explain 
'toie differences in .stress reactions among the principal 
> o^^^ipational groups. Differences instead among these 

three groups are tl^e consequences of bureaucratic processes 
in organizations (7 ,8) . Managers have some; protection from 
- simple and quantified measures of work performance and 
; are "less anxious about evaluation and control," while 

staff and operations grojaps "experience considerable 
pressure high accbiintabi^lity and uncertainty, and feel 
: far mord exposed to performance evaluation." (3). The 
fourth factor, power effect,, hypothesizes that the ability 
to change organizational conditions through the possession . 
of power to make relevant: dejc is ians , creates a different 
psychological environment with a greater tolerance f or ^ 
uncertainty qnd ambiguity. 

The main stress factor in organizations — expressed as emotional 
distress , cardiovascular symptoms , gas trointestinal disorders , 
respiratory allergiesj| and medication use or abuse--seems tc^ be 
based on the double bind of dep^ndenciy needs versus dependency 
fears. Both factors are related to self-esteem and the need for . 
acceptance. Thus, it comes as no surprise that during the crisis 
of mid-life transition with its crucial experience of self-conf ronta- 
tibtt and changing reality perception, it can become difficult "to'kee 
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pne's private life fjrom spilling over into one' s public lif%4 and ; 
vice versa." (9) However, the conflict between* individual 'needs 
and organizational needs leads to increasing stress reactions when 
the environment does not offer the expected gratification. 
have sesen many executives who tried to escape from familyj problems: 
by increasing their work load up to^ more than seventy hours a. 
week In ord^r >to avoid conflicts with their adolescet\,t children. 
Stress symptoms reach a peak when the discrepancy between reward ^ 
and need is perceived as being outside, of the individual's con- 
trol either in the occupational or in the family constellation./ 
The"* individual type of stress symptoms may depend mainly on -extra- 
. organizational factors, the prevailing defense mechanisms, their 
•flexibility and maturity, dnd the- stages of psychological develop- 
'ment thrpughout the life cycle. .'However , we would be mistaken if 
■ we try to define the causes for stres3 ^symptoms ' solely in .the i 
personality inventory without recognizing t5he specific conditionsv' 
, within the organizational structure. ' . 

A typical example which 'we see in numerous variations may elucidat 
the problem: A 43-year-old executive has reached vhis . preset goal 
to beqome division manager and vice-president ih a large dbXpora- 
tion. He has been marriecf for 15 years, his oldest child ^s 
reached adolescence, two other children are « two years aparM; His 
new position demands more travel and lie increa^-es his working- 
time, thereby neglecting his family more and more and producing 

"increased tensions and arguments at home., His [wife is ftom a smal 
town, and feels inhibited and inferior at social events where she 
has to meet witl>' wives o;f th| president and chairman- of- the- 
■board. She. expresses her frustration simply: ; "1 married a s^pol 
teacher and I am not prepared to deal with all these bi^ wheels 

"1 hate it." \With the- increasing alienation in marriage and the ' 
husband's secret concern about his diminishing libidinal^^pacity,, 
he begins an extramdrital affair, hut feels guilty about iKj His 
job performance declines at^d he faces a possible demotion. A six- 
year younger executive, his former subordinate and protegee, is 
delegated as his support. The vice-president be^ns to develop 
increasingly competitive feelings , sometimes slightly" paranoid, 
with increas^-ng resentment against the younger executive. /His 
expectation of being involved in a' new pro j ect . and expansion,' 'is 
turned down, the pro j ect is assigned to another, older division 
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head. vVThe stress sjrniptoms start with sleeplessness • He takes 
"downers'' in the evening, vitaqiins and benzedrine and megavitaJ: 
mins in the morning. However, depression, moodiness, and irrita- 
liility iticrease. Eight months after'his promotion he has the 
first cardiovascul-^r symptoms. 'Within the follpwing two mo nth s^^ 
he has a car ^accident , develops a drinking prot^lem, his marriage 
is on the brink of divorce, the 14-year ol,d daughter becomes 
involved in a youth gang and is arrested for possession of marijuana 
Eleven months after his promotion he survives a'Vbearl: attack that 
is primarily misdiagnosed as ^an intestinal disorjier/ ; A fringe 
benefit pf. the heart attack is Jiis c6nfrdntatx6n 'with reality - 
which slows him dos/n and leads to drastic changes in his life 
cycle. / Although this sounds like a happy ending, he is now 
^fferiii^ f rdm^ the increasing independence and emancipation of 
his wife. ^ ' ^ 

We see similar histories regularly in- seminars and individual^ 
executive consultations. Two- quotes i^^^lNio be symptomatic: ^ 
The question, "Who is the person you can tal^k^to about your Ar- 
senal internal problems and concerns?" (^s t^px^all}^ answered, 
"I don't want to burden my wife. She does Tlot understand my X. 
business problems and she wants to talk about her Vorld when I* 
come home- -in fact, there is nobody I could really trust." One^ 
executive added, ",V. and when I want to talk to my dog, he runs * 
^away!" Th''e most common complaint of 45% of executive wiyes-^is: ^ 
"My husband never talks. \ I hisar the things which happened from 
others weeks later at social meetings," 

In the interest of time I shall not discuss typical, stress symp- , 
toms of the mid- life transifxional phase; although this period 
does not necessarily have to become a 'crisis. Of more importance 
is the growing number of female executives in an all-male world 
who are in isolated positions, surrounded by men who are either 
courteous in a stereotyped but phony way, or openly hostile and 
derogatory in their compcfetition. Ulcers, gastrointestinal dis- - 
orders and emotional distress' prevail in these women as a result 
of common male prejudijpe. - ^ ' ^ ' 

Another quot:e th^t our profession has heard more often relative . 
to the annual physical exam: ^"Theke doctors look into each orifice 

; / ■ ■ ■ - ■■■■ ^ ■ . ' • ■ ■ "V '.' 
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of. my body. The orily thiJng they are not interested in is-^ what T : 
is going on ih my head ! " 1 This s,ta tement should alert the obcupa- : 
tionial physician ;that he ' is of ten perceived as Heitig in a func-'l / 
tional ^art of the/organization. Thus, to revfeal "personal problenjs 
or •emotional distires^s-to/ him is to potentially jeopardize ofle' s /^ 
career • As a consequence, early stress symptoms are either ^^d- 
pressed or denied un1:il later they become ,somatized attd can be 
treated as a real illness'/ ' . 

, ' ■ ■ ■ ■•■ \^ :. ^. ■■ ' ^ ■ — v^- ■ C 

There seems no doubt , that the ; stress symptoms mentioned abo^a ' ^ . 
influence performance, and productivity in various degrees , but^' 
of more importance are tiew findings th^t the traditioriaL hier^ 
archical pyramid structiSre ip an organization increases Stress 
unnecessarily,^ Although many organizations are looking for 
remedies through training in relaxation and stress reduction 
methods, "rio gimmick caifi'Vesolve the structural problem which causes 
stress S3mipt:oms_ as long as there is insuffibient recognition o£ 
the psychological organizational conditions which either recognize 
or ignore, the importance of positive feed-back, reassurance of 
self-esteem, and acceptance. The mor^e we use medication as a 
remedy foS^ orga'nizational stress , .the mtnr^ we contribute to medi- 
cation abuse and emotional distress as sjmiatoms . Although the 
occupational physician will meet much serious resistance, ^within 
most ' organizations if is necessary- to continuously underline the 
impact 6£ structural dependencies which ,incre£ise the feeling that 
the disparity between need and reward remains but side of one' s 
conti^ol. Vocational training has thus far neglected using nego- 
tiating capacities to deal. with, thos^ factors* The Individual whq|^ 
develop^ the ability to continuously renegotiate the conditions 
of his psychological contracts through autoplastic, as well as- 
alloplastic adaptations,, seems less prone to stress reactions. 

The average practices of performance evaluations are usually a 
^narrow one-way street. Alttiough various successful pilot studies 
with performance evaluations from above and belt)w have demonstrated 
the better potential for rediiced organizational^ stress (10 , 11) , v 
most organizations continu^e traditional patterns, refuting the 
subjective evaluation of their supervisors . The two-way perform- 
ance evaluation may be pbssiblfe by a new generation who has grown 
up under different psycholdgicdl premises. We have j list begun 
to study the meaning and psychosocial conditions of work; thus.. 



it may be a long time befor^ niaM will : accept that coping 

with human beings is different from dealing with things and pro r- 
ducts.' The future task of the occupational physician may be to 
study carefuljy the psychological factors, of structural organiza- 
tional stress conditions before their symptoms become observable in 
occupational groups. Highly technological societies, tend , to giVe 
lip service to the improvement in the quality of life, whfich raises 
serious doubts, about ..how much we really care.. Job performance. ; 
depends on work satisfaction and ^content , which in turn are depen- 
dent on the self -concept: The hope \for acceptance and' the fear 
of rejection determine our self -esteem. Our future may depend on 
the ability to reestablish that human brings ate different from 
things; they; canpot be handled as objects without developing 
stress reactions. . 

We Have observed 'that industry an(i business are continually search- 
ing for remedies through more training. Unfortunately, the larger 
part of such training concentrates qn techno logical^V nuts and bolts 
courses,. Thus, the statement of Bome of ^our participants is not 
surprising: have b^en to more than 30' or 40 training seminars; ' 

this is the first tim^ I have learned something new about myself 
which help^ me to better under sizapd my relationship with others. 
It may be difficult and sometimes .painful^ to change engraitied 
patterns but I have got to do it." And 'one participant added, 
"...to save my life."' : \ r \[ _ 

> . -. ^• . s . ■ ■. ' ■ ■ • ; r . ^ ■ ■ ■ ; - _ 

In closing, I want to return -to Selye ' s opening statement 'which 
applies to most physicians in industry: "For my stress stems, 
from the urge to help and not to judge." v.^ ^ 
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Over- the- l^a St twenty years, the medical literature, has increasingly 
wiafned that stress has an etiological influence^on illness (1,2) . 
Both single, severe stresses and multiple, moderate stresses have 
Iseien implicated ' in .the onset of .bo,th severe and mild symptoms'. 
Lately, this literature has permeated the popular communications 
media with the message that one should avoid stress in order to 
remain.heaJL-thy . We are currently i&itnessing a dramatic movement . 
toward Qsiiress avoidance, som-etimes involving broad social shifts 
(e^.g. , atJt^mpts to return to a simpler life of preindus trial- days) , 
other times (such as meditation 

and increaagti reliance upon alcohol and darugs) . So unrealListlcaily 
extreme haVe attempts at stress avoj-dance become that one recent 
maga;zine article advocated staying off the Las Angeles freeway 
following^ tl!fe occurrence of stressful events for fear that one 
wi'ilr have becoiiie accident-prQne . ■ _ . ^ ■ , 

If ttie bests, advice that- health maintenance professional's can ^i^e ^ 
is to avoid s tre«s , they have truly failed . ■ , The • thrus t> of himian ^ 

' energy and ■ingenuity is toward efver-increasing industrialization - 
Sind urbanization; and that means jmushroomihg levels of change, 
demanding r ead j us tment . o f , 1 iving pat t ems 1 YDU wi 1 1 recogni z e the 

; last part of this statement as^^e standard "definition of stress: . ^ 
Ah; event is stress'^^^ if it' constitutes a change requiring read- jx 
ju^tment of the persons experiencing it (3) . As techijoiogical ' 
advance ptcurs , the continual production of new procedures, machines 
and knowledge inbrease the complexities and. opportunities of human 
lj>fe. As urbanization, increases, the complexities and opportuni- " 
ties of human life also increase. So inherently stressful are . 



This paper i based on the doctoral dissertation of Doctor Kobasa,; 
was .presented, by Doctor Maddi. , ' ' . / ' . ' ' 



• ■ • ' • \ ■ ■ ■ - ■• ' 

the changes constituting industrialization and urbanization, that 

to -attempt to avoid them lest one Vbecome ill is to miss t:he promised 

of modernity. As if this failure to capitalize on opportunities 

were not enough , the attempt to avoid stress also renders the 

person and his sociej^y too vulnerable to the dangers 'of iripdiBrnity. 

Such, unwante'd .side-'^fects of industrialization and urbanization 

as pollution and crime must be dealt with, but they w±Xl not be 

pured by thos^ petsons. who rush; to avoid stress". 

Ts it possible to encounter (rather thati avoid) stress and temain 
healttty'L/ Surely everyone can recall hardy persons who withstand 
great s^^ess without .becomings There is even an occasional 

person who has thriv^dy'on stres^^^^^ becoming psychologically or 
physically healthier/ -Anecd^^^ pro- 
voked> usgsto look ° toor e daref uL^^^^ the basis for the generaliza- 
tion that stress leads to - illness We found that it, is common 
for measures of strfess and illness to show correlations of only 
.30, with standard deviations eight times those of the means. ^ 
' Consequently, there are' bound to be many subjects who ^remain healthy 
despite isevere stress experiences . That th<ese hardy person^^ave 
not received much study is a serious flaw in the attempt to under- 
stand the effects of stress. . We decided to study these hardy 
persons, hoping that they might- ^c(^ for the rest 

of.:US'. . . -^'-J.; ■'■ ■ V ''. '■ .'■ , " - .■■ ^ 

The' next st.ep v^as t might permit some persons to 

f^^ce stress without- becoming ill;- T^^ 

relevant: - 1-. cbnstitutlon, . 2 ., social support systems, and 3. 
personality. We decid^ij to focus upon personality. In other- 
words , "what personali'tyVf^^^ decrease the debilitating,, 
effects ojf; stress?'- ^ to this question, 
we wer^ ^,ded iriosf b.y . the literature ori coping (4) , human develop- 
ment ( 50.,J^J^;% . 

.'bur first" hyp 0 the Sis is tha fe among persons experiencing considera - 
ble stress, thpse whci have -a sense of commitment to (rather than 
alienation from) the various aspects of their lives will remain ' 

' relativel^^ healfeh^ ..;'^omi]aitted persons possess: the sense of puirpose ; 
and activ^ -ixiyolvSment tK^^ the . threat of otherwise v 

" stressful: ev'ents / and provides a baslis for Continual :grappling 

. with .problems and '"setbacks (6 ,7,8). By contrast, the alienated^ 
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persons consider the world, rather worthless and find insufficient 
value in stressful events to justify coping with them (9 ,10) ... 

Our second hypothesis- is that among persons exiperiencing considerable 
stress > thos,e who remain relatively healthy believe! that they have 
control over their lives (rather than feeling v'externally controlled) ' l 
Persons who feel in control of their lives experience less threat 
in stressful life events . iDecaiise they belieye ' in their ability to; 
transform situations cognitively , and they r^pond- flexibly enough 
to be effective' (11) . By , coxj,tras t , persons who believe they are 
externally controlled are overwhelmed by .stress bec'ause they feel, 
.powerless to copte, to influence, to^transform, and pre nihilistic 
in the face of the presumed power airrayed' against them (6). . 

pur third hypothesis is that among p ttr s ons exp erienc ing considerable 
stress, those who seek novelty and challenge (rather than famili - 
arity '^indsefcurity) will remain relatively healthy . Those who , 

* sefek novelty .and challenge have well explored thei^ environment, 
know where to turn foif resources in coping with stress, and are 
well practiced at self-imposed readjustment/ Consequently, they . 

-can enjoy stress, be less debilitated by It, and recover from it • 
more quickly (8,9 , 12) . ^n contrast, those who seek security -and 
familiarity wiil dislike stressful life events . intensely arid s . 
will be relatively unable to cope "with them. 

• PROCEDURE . ^ , : , , ' 

Subj ects and Groups | 

Selected for the study were the management ' personnel of a -large 
public utility situated in a major metropolitan area. ; All members 
of this pool were mailed standardized questfonnaire measures of 

•stressful, life events (3) and symptomatology (13) - These are the, y 
measures that- have provided much of the fevMence that stress in- 

' creases the likelihood of illness; each meaWe includes a wj^de 
range of stress , events and symptoms, and requires the subject to ^ 
indicate the* frequency and month of their occurrence over the ^- 
p*rev^ous three years . The rate of questionnaire return w4s 80%. 

From these ques tioni^aite results , two groups were constructed. 
Both were comparably high in stress; 'but where one was also high 



■in illness, the other was low. Subjects'-, as well, were selected -v^ 
whose scores were well above or below the median of the distribution 
of stress and illness -scores . Care was taken to insute that high 
stress scores preceded in time either high or loW illnesis scores.^ 
The resulting High Stress/Low Illness and High Stress /High 111- 
. ness groups were quite homogeneous and comparable pn demographic . 
characteristics tl^t are thought to be conducive to success:^ul 
coping ( e.g. I high' income, good education, socially-valued employ- 
ment, stable'' f amily . situation) . _ '^l 

,'Personality and Stress-Perception Measures 

One hundred randomly selected, subjects from each group were maile.d 
standardized questionnaire measures p£ personality^ dispositions , 
including the Alienation Test (14) , the Internal vs. External 
Locus of Control Scale (15) , and a' number of scales from the Per- 
sonality Research Form (16) and; the California Life Goals Evalukr 
tion Schedules (17) . In additibii, subjects were asked to give 
global ratings of the stressfuln^ess of various areas, of their 
'lives (e.g. J work, home). The rkte of return for; picoperly completed 
^qujestionriaires was such that 75" High Stre.ss/Low Illness and 8,6 . 
High Stress/High Illness ' suhj ects were available for further- study. 

Data Analysis r 

In determining the personality and stress-perception differences 
between the High Stress/Low Illness and High Stress/ High Illness 
groups , reliance was placed on the' discrimi riant function. This 
computation selects the- best combitiation of variables at hand for 
explaining the differences between- groups . In the computation, 
each variable appearing in the discrimiiiant function is purified 
of the effects of the others and assigned a weight indicating "its 
importance' in explaining the group differences. Finally, an esti- 
mate is given of the amount of the total group difference accounted 
fdr* by the discriminant' function. . . - 

•RE^LTS . ■ ■' . . ■ \ ■ . ■ ■ 

Descriptive Statistics for Entire .Pool ■ * :■■ 

Consistent with . earlier work, the' correlation we obtained between , 
stress and illness in the entire pool of management personnel is 



.24; Cihe-m^^^ standard d;^viations of the stress and illness 

distrifcutioris kre .alsd comparatile those' in other studies (399 
4nd 162 j'/respy fpr, stress ; ' and. 913 and 1155.; resp , for illness) . 

Gr6up 'differences iri Personality and Stress-Perception 

Table 1.. Variables which discriminate between the high' 
~ stress/low illness and high stress /high illness 

^ ' . ' "•'. groups - ■ : ' ■ '' ' ■ ■ • ■ " /' 

. ' Variable ' , Standard Discriminant 

. ' Coefficient 

Alienation from Self 0<985 ; ^ 

Vegetativeness tO.^^O. 

Nihilism ' 0.316 

' Perception of/ Financial Stress ' -0,336 

Perception of Personal Stress ' 0.696- ^ 

. Perception of Iriterpersphal Stress . -0.476 

Social Desirability ^ . ' 

Achievement . ; ■ -0.452 v 

Leadership /. * ^ . 0.407 

: Interest in Novel- Experiences ; .",^•^7'^ 

Endurance, ' . 0.258 ... , 



Table 1 shows th& personality and stress-perception, variables 
identified as -important discriminators^ between the High Stress/ 
Low Illness and pgh^ Stress/High Illness groups . There is support 
in these results for all three hypotheses stated earlier. Con- 
firming the first hypothesis, the most potent discriminator shows 
that. High Stress/High Illness subjects are more alienated from 
sel^ than aire High Stress/Low Illness subjects. Alienation in- 
volving wbrk, ' interpersonal relations, social institutions, and 
f amily^ did hot seem to makj^ the same kind of dif f erence"i Gon- " 
firming the Second hypoth^^is are several discriminators : ^ High 
Stress/Low Illness subjects are less vegetative and nihilistic 
than are.High Stress/Higli^ Illness subjects, indicating their be^ 
lief that one can control, the events of one' s existence. Con- 
firming the third hypothesis, the High. Stress /Low Illness subjects 
are more interested in novel experiences; at the same tin^e, they . 
are more oriented towaird achievemferit and show more endurance than 



d!o the High Str^s/High Illness subjects. These variables sig- 
nify the importance' of perception of .change as an of^ort^nity . and" 
a challenge rather th^n a threat. - ■']:..\ - ^ \ 

in response to s tress-perception questions , High Strdss'/Low Ill- 
ness subjects perceived less threat iti persGnal, finahcial and 
interpersonal areas than did High Stres.syHigh Illnes^ subjects. 
It is important to recognize that these Subjective perceptions 
constitute different data than the stresk, scores upon which 
subjects were initially assigned to grou^^ These latter stress 
scores represent objective or consensual indicators of the stress- 
fulness of subject's lives. Thus, for the same objective levels 
of stress, subjeicts who do ,nbt become ±11 feel less threatened . 
subj ec tively than subj ec ts who do become "ill . • These findings are 
consistent .with those more directly testing the hypotheses. 

The only discriminator which seemingly does not fit shows that 
High Stress/Low illness subjects are higher in the wish to appear 
socially desirable than are High Stress /High^ Illness subjects. 
This wish is of ten regarded as a sign of conventionality and 
passivity. But , as is common with business persons, both groups . 
werfe extremely high on this variable^ .Extremely high scores 
probably indicate -ambition;and high '^^tanddrds more than convention- 
ality per se . Thus i on second thought, this find ingy is not inc on- 
sistant with the rest. 

The discriminant function identified accounts for 74% of the total 
variance of the differences between the groups," and as such, is 
highly significant (Wilks' lambda = .57; p<.001) . 

DISCUSSIGN \ V ^ . ^- 

This study provides a. basis for understanding how persons can ' ^ 
willingly or unwillingly encounter great stress and .remain healthy 
One must be aware of and involved with oneself, believe, that one 
can control and transform the eyents of, one' s experience , and . 
perceive change as an opportunity and challenge rather than a 
threat. The lopger one has this overall orientation,: the greater 
will be his accumulated skills and resources for dealing with 
stress. When stress actually occurs to such a person, he or she 
will be energized and exhilarat^ed rather than debilitated and worri 



However, addi'tional study is needed before these results caii be^ . 
put into practice. As in many studies of the effects of stress, 
. ours collected stress, illness, and personality data at approxi- 
mate iy the same point in time. It is difficult, therefore, 'to 
■ ' make aiiy definite causal' inferences . All three variables mightv 
well be influencing each other. One needs to collect stress and . 
personality- data at "time one" and .then see if their interaction 
. will predict illness , at "ti^e two'' ;;_we are currently collecting 

data for such a prospective study. This study, will also supplement 
; questionnaire responses .with interviews to cover both the, present , 
and' past. Should the results of this prospective study confirm ^ 
, What we have reported here, there will be a solid. empirical basis 
for putting the notions discussed here intO' practice. 

Consider the implications for occupational medicine. With mounting 
economic, political, and constamer pressures., industries and busi- 
nesses place ever- increasing amounts of : stress upon employees at 
ail levels of the organizational hierarchy. As a culture, we 
are Increasingly unwilling to believe that stress at work is neces- 
sary. If there is much stress, then the business or industry is^ 
regarded as failing in its responsibility to employees. This^ 
culti^iral trend .toward' rest and relaxation as an ideal is supported 
by the communications media who regard stress as a cause of ill- 
ness. The occupational physician is confronted more and more 
with angry and frightened employees who attempt to enlist his 
aid in the avoidance of stress. There is pressure on labor unions 

' and employers to increase job protection and Curb changes -that^- 
impact on workers. At the same time, employees are becoming less 
involved in their work, putting4their energies and talents into 
'avocations. Alcohol and drug use ^re still increasing.' All of 

; these movements can be* seen as avoidance of stress.. What is so 

unrealistic is that there are also societal forces which are 
' ihcr;easing stress 'on industries and businesses, and inevitably . 
o,n their employees. , . .. . 

j. With the results of this study, the occupational physician »is 
given another option in his .treatment of employees. The physi- 
cian does not have to participate in unrealistic attempts to 
./avoid inevitable stresses. Rather,, he can counsel the employees 
ttiat stresses must not necessarily lead to discomfort and illness. 

' The personality dispositions and perceptions of stress associated 
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with the hardy, highly stressed individual can be shared with 
. other employees." This knowledge alone may help persons to be 
less frightened an^ t^hreatened. It should also be possible to 
■ encourage: worker^ to identify with these hardy individuals . 

Other employees may be so preoccupied with security and their 
inability to cope with stress that exhortation alone will not 
be enough. In these cases / psychotherapy, would seem indicated. 
iV% But one must- recommend with care the kind of therapy that is 

responsive to tlie problem. Practices that -specialize: in'' pWycho- , 
therapy for stress management are springing up like weeds. Most 
> of fchem conclude that stress leads to illness, and teach the 
patient various techniques of stress avoidance, from relaxation 
to meditation. Our findings, on the other hand, call for the 
" kind of psychotherapy that has nothing to do with stress -avoidanc 
' Instead, it seeks to transform the patient ' s outlook and actions 
such that he is: 

highly aware of and involved with his own internal Mpughts 
and feelings; 

willing and able to influence and transform events of his 
/ experience through the decision-making process; 

4 believes change to be inevitable and an opportunity for 
growth. ■ V 

' Thi^ as/umes that life be'st led is a strenuous process, ^ 

. and that fulfilment of htjman capabilities is' ultimately moraj 
satisfying thanks res t , leisure, and easy security . ' We call «it 
existential psychotherapy, and' regard it as a good preparation 
for modern times. • 
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STRESS "AND WORK . PERFORMANCE / j 

Iltie Stress of^ RelQcation.u- ■ - ' 

^ . Recognitioh and Prevention p- P^ 

; James E. 'iC^l^ex,, MD , • 

discussion will deal 'with the stress of Vompany-initiated re-- • 
"location. Within these confines we roust agree to some basic as- 
sumptions regarding stress , i.e., emotional s tres.s . • Stress -is 
threat, a pressure, or a force acting oi^*the individual, 'It can 
co.me from^outside or within the organisr^. We all live with stress, 
aiid we aM perceive it differently j/^nd adapt to it in different 
■ ways . •: • . ■. ' ■ ' 

We live fin a s tress -producing' society < Entertainment is_ frequently 
violent^, our transporta:tion is violent and stressful; our instani: 
news accents violence, particularly on television. The carnage 
of the highway, and battlefield is projected into our 1 lying rdbms 
a.nd bedrooms in color and grisly detail. 'So who can deny the . 
reality of these sources of stress? 



;3-. 



Society* needs st^-esses to keep its institutions operational. ; . With- 
out the? stresses of needs, desires, and ambitions , "we would not 
enjoy the social progress, 'the educatibna:l challenge?, and the 
standard of living that we have attained. A simple rule for inter- 
preting stress is that stress is a pqsitive or constructive force 
if yoU' are handling "it," ratheir than s" it" handling you. When 
stress is excessive or the individual is unable to^adapt, it may 
cause anxiety and fear. It may cause sjmiptoms and ""physical^ disease 

Sitress is also present in our places of 'work. Employees arrive at 
work^ fatigued by their over -programmed social lives and the demands 
of late-night TV. They are over- stimulated by expectations from 
theTPlay . . ." magazines for super- sexual performance, leading to 
stress and fatigue. They are stressed by the rigors of travel to 
and from work and are further stressed by the .work environment 
itself . It is an additive situation. > 



When assessing stress in a business setting^ it is neceasary to 
undeifstand and T. accept the need' in some employees to succeed. This 
self-induced stress may be excessive i , and although it may be a 
valuable asset to the corporation that views such employees as ' 
"stars" or high achievers / this self- stressed "employee may be very 
4estruc£ive at honre or in his or her role as spouse and parent • 

One>p#; tiie occ^^ th^ Northwestern Bell Tele- : 

phone^^Coi^p^t^^^^ studying is the stress associated with 

company initiated moving. Moving families from one city to another, 
or even within the s<ame city, can ble an excessively stressful e:5|:per- 
ience for all membfers of the familyV Relocations in our compan5t 
and in other largecorporations usually are. tied^^directly to a 
promotion or are aimed at providing! a different inanageinent experi|.- 
ence that can later lead to a promonion. ^Because of this implied 
toerciqn, many ^bitious,. and aggressjive managers are reluctant to 
consider any alternatives to the mdye. So -driving are theit ambi- 
tions th^t they are^ frequently reruttantt the move with 
the spouse and children. They fai!tf to inyolve^the members of the 
/family in the decision. They fail (to consider the options or 
alternatives. " ■ ' \-- . " 

Over the last four years we have researched what is being done 
around the country to help families '^with problems of relocation, 
•lylfg^st large corporations go to great trouble and expense to provide 
assistance in the selling of /the home and -compensation for all 
moving expenses. Some even finance exploratory trips for the 
employee and spouse to aid in the sele^ction of' the new home at the 
new location. These mechanic s^of moving are all well covered.^ 
However, our research has foui^ few ! examples that aid in tBe 
emotional sphere --where most the problems . focus . There is one 
large moving corporation that |has spdrisored :!^yliiiposia on the effects 
of relocation on members of t||e fatnily (1,2,3) ; Some corporations ' 
that have extensive international relocations , have programs to 
help the families adjust to the marked shock of cultural change. 
But it is safe to conclude that the large; share of corporations 
do little or nothing to prepare all family 'members for, the emot^ 
assault and stressful consiequetices of the move. * ■ 

From the corporate point of vieWj^ the usual but i4:;lpgical attitud^ 
is that the employee- s family will enthusiastically cooperate arid 



support the move because it means an enhanced career and -greater 
rewards for the breadwinner, If the personnel department (which 
is 'usually in charge of the relocation details), and the employee' s 
immediate boss use good manageihent practices, they will share with 
the employee their plans for his or her future and will .explain 
how the new j oh ass ignmeht Willi by providing needed experience, , . - 
aid in his managerial development. This is sometimes known 'as^^ 
"career pa thing."' If the employee shares this "career pathing" /, 
with his spouse and family, then the surprise element is eliminated^i 
and understanding and 'acceptance are, made somewhat easier . If 
faniily members accept anii adjust to th'e move, the stress is control- 
led. To be effective", the philosophy of "career pathing" and the 
coinmitmeht to its effective use must begin at the top of the. organi-, 
zatioh Wiia extend , throughout the middle levels of management. . 

in Northwestern Bell Telephone .Cbmpany-- which covers )30 th Dakotas,. • 
t^ebraska, i6wa,arid Minnesota- - corpor a te-induced mo ve3 are heoes-- . : . 
sary . Management development through a wide /variety ,of experiences 
is achieved by tiransf erring high potential employees to locations ' 
in the Bell system. During the early 1970 'is , •Northwestern Bell mpved 
approxjLmately 650 employees and their families each year> In 1976, 
we moved 485 families. . On the other hand, it is almost impossible v 
tq record how many employe.e^ turned down the opportunity to relocate. 
^Mariy times the- supervise:^ is. informally aware that the employee will' 
not move and -the of ^er is, therefore,^ -never tendered. We must - 
abcept the fact that we are goiiig , to ^continue to ini-ti ate emplo)^ee 
family moves;' thus, we must help tj:h fam^Jlies 
deal with the associated emotibnalsttess. 

, Por a ^ corporate fanjily going into ah established neighborhood, the ^ ■ 
chancer are good that the neighbors will reach out and try to maker 
the new family feel part of the neighborhood, If there are child- 
ren of school age, the parients can bridge social 'barriers through > 
the children and get to know people at various levels in the com- 
munity. However, if this "new", family moves again in another two ^ 
or three ^ears , the pain of leaving is also borne by the, neighbors 
who aVe left behind. After several experiehceg such as this, the 

^ fixed neighbors will be less %arm and opem to ^her corporate 
families who movef in. .Thd neighbors may . sense.^that. this "tour of 
duty" will be as short as' it was for the previous family. Thus, 
a mechanism of adaptation,' in this instance the making of .new 
■friends, is lost". ' ' ; , 



iW Batf^^ Creek ,^ {Michigan, ^ at the Lai;eview High School, there, is 
•^. ^two-year progr;am,^^^^ Program", (4) , which was started l?y 

a teacher in the department' of sociology. Voli^nteer students are 
tra.ined tO' be school and community hosts to new students coming 
into the coinrilunity and the high school.,. These hosts acquaint new 
-Students with dressv styles and other peer behavior patterns--where 
i the kids "hang out," what tl>ey /usually wear- aijd how t;l;iey talk. 
Tjhis helps the- new student Understand" and adapt to pee^r group 
functions; With, conformity, as important it is at the adolescent 
l?vel,i this F»r6grain ^.s solving -some .of th^ stresses of moving ixi 
Battle Creek", Michigarf. As one of the new students ^ aid, "My host 
was '.somebody r could, pall when I didn't knotir anyone to call." 

Old^r 'childiren who have a. sport or talent in which they excel can 
bridge without difficulty the move , from one city to another or 
.one school to another /; Athletic c , experience as a cheer 

leader, or .^participation in sqme other. Student activity that can .. 
be. carried over to the new institution provide an excellent oppbr- 
tutiity for meeting new peop-le. • Unfortunately, schoXar.ship and 
intellectual ihterests in the' sci^erices or clas;&ics do tiot prdvide 
an effective bridge fQt social interaction and new school friends. 

Many employees have saiti that' the move inust come as soon as possibl 
orice^ the announcement about the transfer has been made/ For the 
employee ma.y be left ip a disrupted organizational unit that is 
waiting for his replacement • The announcement has been heralded 
and he is anxious .. to meet his new challenge. The family , meanwhile 
watches their communis foundations crumble and is perturbed with 
the idea of Jidsing close friends. There is usually no "stimulating 
challenge for; them in; the new community. There are no tangible 
rewards -Vtliey beg^ again at the space marked "Go." 

As families get older / the children" leave home; the parents" do not 
have the. entree ihto a neighborhood -that children living at home 
provide. Some gynecologists hav^ referred to the depression at thi 
stagei of life ag the "empty nes^t^^ mother wh^D has 

built her life around the children has also reached middle age 
with its menopagp^^l upheaval. . If ^another corporate relocation i^ 
added/to ; this stressful state, it ^ill not be u>riusua^l ' for clinical; 
sjmiptoms and negative behavior patterns^ including drug dependence , 
hostility, and divorce to appear. 



^•^ F^gure.l^ diagrams .the forces- a in a typical family re loca- 

" ' ti9rw:. Above.. t^^^^^ ancf negative factors • 

which ' inf may as'sume that a positive deci- ' 

. .s.io.n :wUl lead to a satis factory ^^^ra^^^^ a decision based • 

- V on , negative ; f actors wilt to an unsatisfactory move either for 
r . > the employee, the family^^ The. fulcrum repre- : 

;>> sents^the 'ldeeiHon threshold;' and are shorn which influ- 

< :£nce,its^. position under the beam. : Obviously, the family who is • 
.. • . willing; to^take th^^^^^^^ desires a change in environment will.' : 

... push the threshold A family with nega-^ 

: -til^e a.t.titudes^ w^^^^^^^^^ decision threshold in a negative . ^ 

___^direc£ion^..-Negati-^^^ 

;We the:^^^^^^ directfon. The family with/pbsi- ' 

, tiye .strengths and relationships will likewise influence the 
•• ■ decision threshold in a positive direction, 

PERSOML COUNSELING SmiCE " ; ' .. ^ ^ 

- Northwestern Bell his d^veloped^s^ employees 
deal with their emotional stresses and anxieties. There is an active 
.■ personal ^counseling service in the liwa and Nefir^Ka facilities ' 
" Each year five, to six percent of our employee families voluntarily ■ 
■ contact the Personal Counselor for help (5); soiqe of them have 
^-stress from the^r^cation 2er se, while others have family problems 
that can prevei| ^ Successful adjustment to a company- induced move. 

■ FAMILY ^ SYNERGY ' '^Z ' . .< . , 

■ About 2^ years ago, we starte'd a series of workshops using 'faculty 

members of the University of Nebraska at Lincoln (6). These work- ■ • 
shops were begun on an exploratory basis to. determine the nature ■ 
and extent of tHe stress of relocation, ahd if . this experience 
y -. could help iamilies,:^^^^?^^^ of the workshops 'included husba^id and ' ' 
w^f^> while others; included both parents^^^a^^ children above age IQ " ■ • 
After involving si^ty families, it was decided -to modify the format ' ' 
. : tp v.in^^^^^ The workshops are 

^ 'nowvcalled VFa^^^ ■ . ' 

■'.■■'•V..'.''' 'y^., ^ ^ 

, participants understand techni- 

' uJr^- that they can (ise to' splve problems' and relieve stress ? When ' 
bl^;e^roi^: has become comfortable and has acquired group int6grity j o ,7 



COERSION FACTORS: 

THREAT OF LOSS OFPROiyiOTlON 

POTENTIAL . 
LOSS OF MANAGEMENT 

EFFECTIVENESS (CLOUT) . 
LOSSOFJOB • 

•FROM FAMILY POINT OF VIEW: 
LOSS OF PHYSICAL COMFORTS 
-OEiMSEfcll^IL 



REWARDS FROM.MOVE TO NEW lOB: 
'DOLLARS ' ; . V .' 
INCREASED CHALLENGE 
■AND RESPONSIBILITY 
VALUE OF LEARNING , EXPERIENCE . 

PROBABLE REWARDS FORJAMILY/ 
ATTRACTiVENESSOF NEW LOCATION 
CLIMATE 

RECREATION - ■ 



LOSSW CLOSE FRIENDS 
LOSS OF ROOTS' 



UNSATISFACTORY MOVE FOR;<L 
X EMPLOYEE' ' 
b. FAMILY 
c- CORPORATION 



\ 



CULTURAL VALUES 
SCHOOLS, ETC. ' 



DECISION THRESHOLD 



•SATISFACTORY MOVE FOR 

a. EMPLOYEE 

b. FAMILY - 

c. CORPORATlOlir 




FACTORS AFFECTING THRESHOLD: 
1. WILLINGNESS TO tA(E RISK 
^2. DESIRE FOR CHANGE 
3. POSITIVE ORNEGATiVE COUNSEL BY: 

a. SPOUSE 
. b. BdSS 

C. FRIENDS ■ . 
d. FAMILY a ■ 

, 4. STRENGTH OF FAMILY UNIT-AS MEASURED : ' ■ .' 
. BY ITS fr/" 9. PERCEPTIONS 
., FAMILYWARMTH/ : ' ■ • • • , 
• FAMILY ABIUTYTOCOMMUNICATEANDSHARE' 
' FAMILY ABILITY TO LOVE' . • ■ " 

F.igute 1, Shpwg/forpes affecting .thfe de- 
cision making , in a , corporate relocation. 
The' balance beam ijioving in a counter clock- 
wise rotation would be- evidence of an un-. 
satisfactory move; rnqvirig in a clockwise 
rotation would be .a satfisfactory move. 



.... ... ... .. 

its members learn hy^ sharing experiences of how others solve problems. , 

.One- measurement that has come out of this experience is the "stress * 

"gcarl^^Mjs-jrn g the Qg^eodr- tGchniquG(7) ; £er-— s^ffianfei-c--^i-££er-enfc4aX^ 

Participants, are asked to rate a series of sixteen keywords and 
phrases from one to- seven. In almost every ins tanc4, words and 
phrases associated with relocation are given a high rating. . , ■ 

.pne^of the challenges associated with the Family Synergy Workshops 
has* been to keep these^ducational experiences from being threaten- 
ing to the lower and middle level management families. Since the 
workshops are heiPd. during off-work hours on a voluntary basis , how 
do we keep them from being viewed as an imposition? How do you 
prevent supervisors from families to. attend? VWe have over- 

come these hurdies by having the invitations originate with the 
Medical Department.,, thus assuring the employee that the experience , 
is voluntary. 

.'■'.'«■ ... ■ - 

MALE /FEMALE AWARENESS WORKSHOP 

Northwestern Bell's two other programs, though riot aimed directly 
at improving and supporting families of multiple inter-city moves, 
will strengthen family relationships and- help families adjust to 
^relocation. ' • " . . 

One is titled the Male/Female Awareness Workshop This isa very / ; 
effective voluntary program that examines the various forms that 
sexism takes inv a Jarge corporation or community (8) . It is a 
3^ day experience for- 24 males and 24 females\ and does not include 
spbilses or other- family members.. Its goal is to help our employees . 
understand the nature of institutional sexism. Participants also 
learn a great deal about their personal f.eelings and attitudes . " • 

. toward the opposite sex. For the firs t time in their lives , s^me 
participants understand what their sexist attitudes are . For many, - 
this is quite a revelation! , A husband who does ndt understand the 
socialization process his wife must stumble through in trying to 

'understand her own needs f or'^achievement and personal growth often . 
will not be . able to help her in a new community, setting.^ A^husband. • . 
who understands our community, institutions may see a move as a way 
for his wife to break away^rom a pertain life-style, which she. may 



not waiit, deserve, lor need^ ■ Relocation would thus be a positive 
move with lesf personal stress for her ^nd less for the rest of 
th^ family. 

When both husband arid wife are e mployed in stimulating_^.a£e&rs_,__.ij:: 
i-s nece^ssary _that , they understand the mutual respect and honesty 
which h^althy"ra^ relationships require. If so^ their moves 

will be /far; less destructive than thie usual c'ases of ?this type-- 
the man demands his wife place her rolW second to his and give up 
her career. ,. ' : . - ■ 

MANAGEMENT C DUPLE S PROGRAM 

The Management. Couples Program is a unique workshop in our exper- 
ie"nce because xt invqlves . upper- level managers and their spouses 
in a control ledi^ setting for. four days and' nights (9). At present,, 
only one in five 'wives of upper- level managers is employed^ This' 
ratio may ultimately change, but at present the husband is at work ^ 
and' the wife, is at home in most of these families. Each workshop 
has 12 to 15 couples who attend on a voluntary basis. The program 
develops group integrity and couple solidarity ;; couples are then 
placed in a situation where they cannot ignore issues--they must 
examine and understand the assttoptions upon which they b^sfe their 
'marriage and care^ers.. The spouse at this time is > expected to develop 
. a self-awareness-^'by asking, the questions ,* "What do I want of my 
life? How do I get there without manipulating others?" The spouse- 
'as wife and mothei; is'. supported with the philosophy "It' s O.K. to / 
be what is O.K. with yqu." The group learns that there is more 
than one male, and female role model. They learn about the rela- 
tionships between the employee and the- spouse to the business. By 
^questioning tl^ir basic assumptions, which may have changed over 

;ars to where they are now false, the partners see each other / 
.in a nQW and rqfore honest light. They are abl^ to develop under- 
standing, empathy, and more realistic, common goals. There is an 
effective measure of feedback, both at the end of" the workshop and 
after several months ! The company haS: been asked repeatedly not 

to take spouses for granted. . 



CQNCLUSIONS AND RECOMMENDATIONS . . 

. :. 1. Busi^ii^ss organizations, large and sm^ill, impose excessive .. 

s t v e^ y x^Br^-tyrr-r^oiB^i^^ em p4:eyees-~at"a-M-^^^-7 - 

levels.' The manager who is able to understand these stresses 
; ' and theit effect on the family unit, and who is willing to 
take action to relieve the stresses, will have a stronger 
' . and better a;djusted work force than the manager ifjwho does not. 

;To understand the effect of business-related stress on 
employee families requires management, at all levels, 
to thoroughly understand the fundainental techniques of 
communiQdtion. Good coihmunication can make the differ encje 
between authol'ity that is stress-pi?oducing/ and authority 
that generates respect and allegiance. For these reaspris, 
communicaition cpurses should be required for all levels 
of management . 

2. For alleviating stress at the workplace, particularly the 
: stress of a company-initiated relocation, there should 

be a clear understanding between the boss , employee, and; 
spouse early in the career of a high potential employee , 
/ that a series ;6f moves may be offered by the company* The 

spouse must understand the reasons for the moves, the re- 
wards associated with the moves, and the timing. 

> ■ .■ ■ ' ' ' ■ ■ . ■ ■■ fl ' ■ / ■ ••■ 

Work and family*^ conditions change. The basic marriage \ 

assiamptibns are also modified and changed by children, 
financial prGbleiris^ and the health of the family members. 
People Xyemember selectively. Frequently , they forget, 
\ ■ ^ unless there is reinforcement, some of the unpleasant 
information they have been told. It is in this /frame - 
y work that "career pathimg" "Ls of value. ^^Career pathing" 
I requires that the personnel! department and the employee's 
supervisor analyze the' strengths and weaknesses of the 
individual under consideration; and tljen, employee and 
supervisor together plan thfe route by which goals will- 
be attained. "Career pathing" falls down when middle . 
; management fails to make ca:reful application of this 

modality. Such a program requires time and study on the.. 



part of the suparvisor , guidance from thq personnel depart- 
ment and repeated discussions with the employee. Top mana- 
gement must reflect their commitment to the career plan 
philosophy and its execu^^^ 

The future will ihave" increasing numbers' of hu^and/wife 
teams in the labor market. Middle and upper mlanagement 
executive wives may not be willing to 'assume the \ role 
of the passive homemaker. The corporate entity; cannot 
be responsible for resolving marital disputejS' about' whose 
career is the more important. But the company can pripvide 
educational experiences that enafble corporate families 
to listen and ttnderstand each other ^nd resolve their^ 
differences. -By way of encouragement, the company should, 
recognize and reward both husband arid wife at the time 
of the company transfer. 

A single-purpose' family is one* with a single career goal 
and pathway. V But it J,s becoming increasingly recognizJed 
that] women make excellent professionals and managers , 
and are high achia\;^a^s . with hjigh energy levels; therefore, 
in the future there wilV be fewer single-^purpose families 
in management. Corporate of ficers and managers at all 
levels must recognize thi^»' and plan, in advance. • . 

It is suggested that: 

a. The corporation develop new and receptive attitudes 
toward nepotism. With both husband and wife working 
for the* same company, a corpotate i^iove^should be 
easier to facilitate. The husband and wife could be 
employed and managed as separate individuals, but 
moved as p^rt of a family^ unit. ' 

b. For* those dual-purpose families (where both husband 
and wife have individual career roles and do not work 
for the same corporation), there could be a series of 
inter- industry agreements that would effect reloca-;-^ 
wtion of both career people to the same geographic area 



q . Where ,a satisf^tory transfer arrangement eannot be 
worked out for sp ouse, a system of incentive re- 

wards could be provided. These incentives could be 
in a form b£ a direct financial pa3mient, underwriting 
of eduxiajfe^-onal opportunities in the new city^, or eyen 
' an employment service to enable re-^ployment of the 
5^ spouse, ' 

d . Cor«porations shoul4 recognize the need for and give 
support to an employee organization that has a 
"welcpme aboard" service. Volunteer groups would 

be trained to act as hosts to.the new familieg^. A ^ ' 
teenage organization, coordinated with the high schools 
/ and junior high schools, would recruit peers to assist 
the relocated students. - 

e. A new corporate attitude and policy should be insti- ^ ' 
tiited to enhance maijagement development without a 
transfer of the family. For example, 

1. brief tours of .duty at distant sites, 
-2. management ^development within the same work loca*^ 

tion to the greateist extent possible, ; 
3. remove>all stigma from any refusal to transfer 

and move only those families who genuinely. desire 
to do so. - ' : ' 
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vROLE OF INDUSTRY IN PREVENTIVE CARDIOLOGY 



, IntroduG^tion \^ " 

• James A. Schoenberger, MD 

Before we can define the role of industry in preventive cardiology, , 
we "n^ed to develop a case for the preventability of cardi-ac disease. 
My remarks , as well .as 'those of the other panel membeiJs i Will be 
directed only toward the prevention of coronary heart ,4isease,, the 
major cause of death in th^ United States, a disease, which has 
assumed epidemic proportions here, as- well as in other affluent, 
Indus t.riali zed countries. • • v . / 

Years of epidemiologic research have demonstrated, both in th^ U.S. V" 
and throughout the world, that certain characteristics are associa-: 
ted with the future development of coronary heart disease. These- - 
risk factors explain most, but not all, of the 'variance of coronary 
he^t disease in populations and are extrCTiely useful in identify- 
ing the high risk kndividual. . Even though a direct^^ c^ 
; effect- :|relation!5iiip faetwe^ii- risk factors: and atheroscierosis is> 
still partially inferrentialj-v^the concept that changes in risk 
status will, alter; the subsequent course of the disease form the 
basis for the field -of preventive cardiology. • 

Although many characteristics have been' shown to be delated t9 in- 
creased risk, and probably many, yet remain to be identified, only 
those which are capable of modificatiori constitute a valid approach 
to intervention. Those which most, clearly are related to risk, the . 
so-called major ri$|t factors , are ' the high «at, high cholesterol - 
atherogenic U. S. diet> cigarette smoking, and hypert^nsibn. The 
inter-relatiohships between these major risk factors and the develop- 
ment of coronary heart disease are shown in Figure 1.- 

These data from Fraraingham show' the inter-relationships between the 
three ri^k. factors for a 50-year-old male. It can be sefen that . 
risk of ^<^ronary disease is a resultant of an inter-play of all 
three, th^t this risk can rise significantly with modest .elevations 
of two or more' risk factors and that most -of us are far above ideal 
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FIGURE'\1: 



■ * PROBABIUTY OF A MAN DEVELOPING CORONAKY HEART DISEASE IN SIX VEARS BY AGE* CIGARETTE 
SMOKING AND CHOLESTEROL AT SPECIFIED LEVELS OF BUX)D PRESSURE AND IH THE ABSENCE 
OF LEFT VENTRICULAR HYPERTROPHY AND GLUCOSE INTOLERANCE THE . FRAMI NGHAM STUDY 



NON-SMOKERS 



SMOKERS 



50-YEAR -OLD MAN 




- IBO* 



'AVERAGE 

INCIDENCE- 




120* 



183 210 ?3a 260. 285 310 ' 185 210. . 235 260 285 310 

. SERUM CHpI*EST£5lOL CONCENTRATION (mg%) • - • 



♦Systolic Blood Proasure (mm Hg) 
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TABLE 2 



PERCENT CHANGE IN 
U.S., 1968-75 BY 


HEART ATTACK 
AGE, SEX AND 


DEATH 
RACE 


RATES - _ 


> 


1 


White 










Arc Group ^ Male 


Female 


"Male 


Feinale-, 




"i' 


SS-t'f ' ■ r * -23.6 . 


-21.5 


-27 'J J 

A. 








<t!»-5<» -17.8 


-16.6. 


-21^2 


-32.5 






55-6<» ■ -17.6 


-18.5 '. ^ 


^^21.7 


-27.3 






(,5-7t ' -17.8 


-23.7 


-19.3 


; -22.7 /' 





Note: Based on deatK rates per 100,000 population, 8th Revision ICDA Codes 'f lO-'f 13. / 

Mortality Source: Vitarstatistics of U.S. * . . 

|[ 968 - Vol. 11, Part A • , ' 

' , r975 - Personal Corhmunication with Mortality Statistics Branch in Wash., 

D.c. : ^ • . . >- ;-i.^..y: ■ ■. . ^' ' ' 

Population Source: Current Population Reports V//" i > ' ^ 

V 1968 - CPR Series P-25, //519f Table 2> 

' 1975'- CPR Series P-25, //6'f3, Table 2 
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risk by Virtues of the widespread ^ireyareTice of risk f aethers in * 
the U.S. Th6* same d'ata are shown in Table 1.^ from . 

the Coronary Risk Haridbook, prepiared by ' the American Heart. Associa- 
tion^ opntains s^i^ 65 and for women 
, from 45 to 65i^^r^^Thi5"^^ lu Ui q^^ cousulLiiig r oom — 
. for the physician and future coronary victim alike. 

If you will accept that we nan identify the high risk individual 
by simple measures , what is the evidence that we can change thie 
future by timaly intervention? been amply demonstrated 

in the animal^odel, but evidence in the human is hard to come by^ 
VHo definitive study has yet shown that a multiple risk factor 

interviehtibn approach will prevent coronary heart disease. A large 
clinical trial, the Multiple Risk Factor Ihte^^ Trial (MRFIT) , 

designed to answer this questioh is underway, but the resultsr of 
the trial are still five years away. / 

Meanwhile, most of us would ajgree that prude^nt measures, not harm- 
ful in and of themselves^ such as changes in diet, ciessation of 
smoking, trieatment of hypertension, prescription o£ exercise, and 
reduction' of excess weight have a potential benefit which justi- 
fies their recommendation npv7t6 the individual patient and eyen 
to the population a^ large before the final evidence is in. 
■ ■ ■ * ' • . : " ■ v ^ - ■■ ■ ' ■/ ' . : . • ' / 

I subraiit to you that the American public has already gotten the 
message and the single most important breakthrough in modef^n ; 
medicine is occurring under pur very eyes. Table- 2 shows what 
has happened in just the last seven years* Coronary hearts diseasjB 
is going down signii^cantly for all age, sex, and race groups! 
This downward trend is the first breakthrough in the last 25 or 
more years . ' ^ ^ ' . 

Why this has happened is still a matter of speculation and debate. 
To me, the reasons seem clear The consumption of animal fats and 
mean cholesterol has xbeen going down steadily, since the mid sixties . 
Thirty miliicn Americans , mostly middle aged and male , have quit 
smoking. Cigarettes contain less tar and nicotine and produce 
less carbon monoxide. In jiist the last few years,, more and more 
^^hypertensives have been identified and placed under Effective treat- 
ment* I am prepared to accept that the dramatic downturn in the 
incidence *of coronary heart disease is probably related to these 
major changes in the eating and smoking habits of the public. 

■ ' ■ ..- ^- 138' ■ . . ■ ■ • • \ ' 



TABLE 1. 



PREVALENCE OF HYPERTENSION IN .% 
1967 - 1973 



Sex and Race ' 



18-24 



" Age in Years 
25-34 34-44. .45-54 



55-64 



All 



>y . White men 
Black merj 

White women 

. ^- 

: ^ Black women 



.. 9.3 
7 . 4 t 

• 2.2 
2.1 



n,3 

16.3 

4:0 



-.^7.5 
22,5 
10.5 



6.0 ■ 18.2 . 



29.1 / 40.1 21.1; 

40.0 50.8 • 23.3 

22.7 35.7 16.2 

38.0 46.6 10.9 



All 



4.7 



9.4 



15.6 



26.8 



38.4 



18.7 



Hypertension: Systolic blood pressure 160 mm Hg or diastolic blood pressure ^ 95 mm Hg 
\ or current medical treatment for hypertension 

Chicago Heart Association 

Heart Disease Detection In Industry . 




As physicians I feel we have an obligation tg the public to 
bring these facts to the attention of our. patients and to isupport, . 
tb the fullest, public health measures aimed at the reduction of 
saturated fat in the American -di^^ elimination of cigarette' 

smoking. • ' ^ 

What Does A 1,1 of This Have to do With Industry? 

First, it should be obvious that a healthy work-force is probably 
the most valuable asset of any industry. Second,Nralthough I can- 
not document this, I believe that preyen^on can be cost effective. 
The costs of hiring and training new emp®yees, the costs of health 
care insurance, the costs of disability insurance, .the costs of . 
disability and retirement bene|its, the costs of death , benefits 
are all considerable and,' taken together, constitute a large part 
of the cost of doing business in America. -today . Any sensible 
business man ought to have more than 'a passing interest in reduc-- 
tion of these costs. . 

If , as I have shown, coronary heart disease is not inevitable , 
and the means for a prudent approach to prevention are at hand*", 
this conference is very timely. It is time for industry to*, take 
a piece <3f the action. For too- long, industry has been preoccupied: 
with industrial accidents. These problems have largely been con- 
tained. The surface has not yet been scratched in industry's .role 
at keeping workers healthy and free of heart disda^e. We need to 
determine what the costs of doing this will be. If they prove tq 
be less than the costs of uncontrolled illness, it is easy to 
predict that, out of enlightened self interest, industry wiM move 
into the^rea of preventive cardiology. 

■ ■ .' ^ ' , ' ■■ : ■ ■ 

Today we will » discuss sprriq measures which can be taken to control 
the risk factors in the - industrial settling , At the outset it iinust 
be pointed out that there ^r e^r eat constraints again'st industry 
taking steps in those areas' which iiivd lye personal habits of* life " 
style and confidentiality of personal health data. Whether industry 
can successfully influence how employees live in a favorable way 
is not known. Since there is an economic motive to attempt this, 
we will be exploring in this discussion how human behavior can . be • 
changed J for , in the final analysis, rampant coronary heart disease 
is an expression of aberrant hioman behavior^ - eating, for whatever 
ireason, the wrong, diet', smoking cigarettes, and probably, to a great 
extent, developing high blood pressure, • . 
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■ j^ie indtiStriaT sit^e a loc^us for intervention is suggested mainly 
beo^Use industry;; has a vested iriterest ' in. con&erving the health of 
workers and because nowhere else are 'woi^kers concentrated so con- 
veniently in » time and place . ^ x .; . 

I shall now describe the potential for controlling hypertension 
at the work site. Then Dr . Agra^ will treat the .problems of 
behavior modification regarding smoking and diet. Dr. Dedmon 
will tell us about new developments in the field of exercise pro- 
grams at the j«)rk site . Finally, Dr. Stasoh will subject our 
^pe<^lat;ions;*to the harsh ligftt of cost effective analysis. Tj^us- 
wl rSy hope to sift out what is of proven benefit, how hard iC will 
be to achieve, how much it will cost, and what it w 

CONTROL OF HYPERTENSIOl^ra INDUSTRY ^ 

A categorical approach to coronary prevention is indicated because"^ 
we- have the most experience in the("area of hypertension. At one 
extreme. Dr. Alderman, working under union auspices shov/ed tha^ 
• it was possible to - control a great majority o;^ hypertensive workers 
Who were seen on company time; and. received free drugs and medical 
care. This ideal approach is not always possible in this. J.ess than 
perfect world. I would like to describe the experiences in Chicago 
a more typical situation, where. my colleagues, Drs. S'tamler and 
i^^hekeiie, and I have screened over 40, 000 -men and women at the. work 
site/' -A great deal was learned from this experience and that know- 
ledge" should, help to shape future progifams, either single phase 
-hypertension programs or multiphase, comprehensive health programs. 

In the first place', participation by the Vorker , in the American . 
tradition, must be voluntary. Programs carried out on the worker ' s 
own time are.^less successful in recruitment of participants. Par-. 
: ticipation is jeopardized by cohcerns over the confidentiality, of 
■ the findings. if the emplo-yee feels that the knowledge of his . 
hypertension can be used to his disadvantage by management he would 
probably rather not know what his bipod pressure is. Th,e best V7ay 
to circumvent this fear is to involve unions early' in the planning 
phases of a proRram so that"^ the issue of confidentiality can be - 
dealt with. Finally, management also has fears regardxng the carr^ 
ing out of screening programs 6n, company time. What is offered 
first as a good- will 'gesture, however self -enlightened, becomes . 
the basis for a perpetua^ fringe benefit for next year's cbtitract 
at the negotiating table. , •. ; . 
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Because of these many considerations, the voluntee^^ for sctreen- 

ing programs varies wide^^^ An average figure of "50-70% pairtici- 

* patipn is; realistic; but, when it is carried' out under unfavorable 
auspices, such as poor pre-screehing publicity and on individual 
time, the rate can be much lower Obviously , the higher the rate 
the greater the potential impact of the program. As in other datters 
the easier it is made for him to do, the mortf likely the worker is 

" - to participate. 

Although the percentage of undetected hypertensives is reported 
to be falling, our data from Chicago for the years 1967-1973 would , 
suggest' that hypertension is very much a public health problem 
Table 3 the^ prevalence ofyiryperlLeristoTiy defined as a BE, of X60 
and/ or 95 mm Hg is shown "^^or- various age, sex, and race groups . jk 
problem which affects 18 ,770 of the working population is certair^ly 
a major one. Except for the younger agoR , there is the usual pi?e- 
ponderance in blacks and all groups s^ow an ominous* rise inj^pfeval- 
^^ce with age to arT average of 38.47o in the group 55-64. 7^ 

The entire justification for screening is illustrated in Table 4. 
^ for age 25-44 .and 45-64./ Not only is 'hypertension common, but 
the majority of victims, men arid 'women, black and ^ite, either 
are unaware of it, are riot getting any treatmerit if they do knov/* 
of it, or -are still hypertensive due to inadequate treatment. ; 
Although our data do not suggest that the Veterans Administration 
Studie© demons tr at irig the value of* treatment have had any impact 
on this situation, the National High Blood Pressure Education Program 
of the National Heart Lung and Blood Institute; (NHLBI) claims that 
mass public and -proifession^l education i^ beginn^^ 
^corner on control of hyper tension^ Table 5 shows vthat the most 
recent st!^^es would s:(B em to indicate, a tr,erid in detected 

^^^^.^nd adequat^l^ tr^^^ hypertension.' Evidence from another source - 
the Chec prqgr^^fcm would support this conclusion. From this I 
infer that, although the public is better informed about hyper- 
tension,, for properly selected t^^^get groups - such as younger 
individuals,, particularly blacks - screening is still a necessary . 
component of a hypertension control program. 

. ' ' . ■ ■ ■ ■ - ! ■ , . ' . " • ' • " - • 

In our program, individuals with blood pressure above . the outpoints" 
establisheji were referred to private medical care through a series 
\^ ^^^3^ computer generate^ letters sent at monthly interrvals. Compliance 
with the advice was signaled by the return of a postcard indicating 
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THERAPEUTIC STATUS OF HYPERTENSIVES IN % 

■ . • g ■ . ...... 

Age ■.25-44 , 
.1967 - 1973 ■ . ■ 





MEN 




WOMEN 






Status 


White 


Black 


' Whi l^e 


Black 


All . 


No prior diagnosis 


/67.6 


69 . > ' 


56,6 


49.2 , 


*" 64,8 


Prior diagnosis , not treated 


21 .4 


20^, 0 


19.8 


20,2 . 


: 21 .0 


Treated, but pressure high 


5;5 

>- 


... 7.7 


10.8 V 


12,9 


' 7.0 


Treated and pressure not high 




2.6 


12.8 


17.7 


7.2 
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TABLE 4 



THERAPEUTIC STATUS OF HYPERTENSIVES IN % 
Age 45-64 

1967 - 1973 • • 





.MEN 




WOMEN 




All 


Status 


White 


Black 


White 


Black 


No prior diagnosis ' 


58.8 


62.9 


47.0 


35.7 


59.2 


Pribr diagnosis, not treated 


17.3 


18.0 


17.9 


18.8 


19.3 


Treated, but pressure high 


14.9 


12.6 


17;5 


23.2 


11.6' 


Treated and pressure not high 


9.0 


6.6 


i7;6 

- • ✓ 


22.3 


9.9 
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TABLE 5 



PREVALENCE OF' HYPERTENSION AND TREATMENT 
FOR HYPERTENSION AT SCREEN I AND SCREEN II IN 

1967 - 1973 







Age ^ 44 years 
(N = .-2456) 






Age ^ 45 years 
• (N =. 1925) 






Screen I 


Screen II 


.P Value 


Screen I. 


Screen II 


P Value. 


Systolic BP > 160 


6.6 


9.7 


<0.01 


17.8 


28.9, 


<0.^01 


Diastolic BP > 95 

" ■■■ ■■>. 
Systolic HP 5^ 160 
Diastolic BP^ 95 


6.9 
or 10\4 


9.0 
13.6 


.0.01 ■ 

<0.01 


15.3- 
22.5 


19.4 

3^.1 

. « 


<a.oi 
,<o.oi 


Treatment for , 
Hypertension 


1-5 


2.5 


<0.01 


9.4 .: 


12.5 


<0.01 
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the participant "had seen ^he doctor. The results were always 
less than could be bopped fo.r» especially in the younger ages. 
Thus, even before ^ we deal with the problem of V7hat the doctor ^will 
or will not doy we miist accept that most screening programs, reach- 
ing a participatory irate of 7 07o a|id a successful referral rate of 

60% will have a potential influence on much less than half of, the 

:individu|Lls at risk. Is half a loaf better than none? 

The impact of screening and, referral^ programs cannot be evaluated 
spiely by the numbers going through the process. The program should 
be designed to identify individuals with high blood pressure arid 
get "them under sustained, effective treatment. ^ 

We studied this, by going back one to -three years later to rescreen 
those same individuals to see what had happened, ^able 6 shows 
that the prevalence of hypertension had gone up signif ic aptly. 
This discouraging finding ma;y be in part attributed to the incidence 
of new cases,, but the rrather modest increase in the percentage of 
individuals on treatment at both age strata would suggest that the 
screening arid referral process used by us had not truly been effec- 
tive at inducing any lasting bepefit. Most of the rise was iri 
systolic blood pressure, con:^irming the. well known fact that systolic 
blood pressure rises with age 'in industrialized countries. 

■ . - ^ . ■ ■ ■ ■ ■ ' " ■ 

CONCLUSION ^ / 

These results might discourage furthet effort in the screening- , ; 
referral method of dealing with the hypertension problem. But 
since there >is such^ a large -r'eservoir of undiagnosed and untreated 
hypertenaions in the general population, arid the situation is un- 
doubtedly woarse in the lower economic' strata and the younger age 
groups, we cannot yet abandon^ thiS^ approach to correctly select 
target groups in the general population.A.. 

The methods need ref inement and 'strengthenings We need' to enhance 
participalTion in these programs, to improve successful follow-up 
contact for medical evaluation and treatment, more aggressive and 
effective interventipn by ; the medical ^^care system, and long term 
adherence by the individual with chronic , asymptomatic disease,^ 




, . ■ ' 






TABLE '6 ,; - 


p ' ■ 


- \ 






. COMPLIANCE WITH REFERRAL IN % 
1967 - 1973.: 














Aqe In Years 




Sex and Race 






' . 25-44 


45-64 


All 


White men 


-A ■■• 


< 


56.2 


73.3 


64.7 


Black men 






42.3 


45.3 


43.8 


White women 






65.7.' . 


76.3 


71.0 


Black women 






52.5 


37.5 


45.0 


An 






56.2 


73.1 


64.6 
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Heart Disease Detection in Industry 



7 
S 




In Chicago, we have^ modified our program in the light of our find- 
ings and these needs. The results of our secQnd-geneyation program 
are preliminary and time^ does hot permit their presentation today, 
it should be clear that the control of hypertension, as well ^ 
control of the other risk factors, is hot a isimple^problem. Human 
'behavior, the root of the problem in the first place, must be dealt 
with in new ways if we are to reach a solution. 



ROLE OF INDUSTRY IN PREVENTIVE CARDIOLOGY 



V Behavior Change Procedures in Controlling ; 

^ pietjand Smoking 

"^WT Stewart Agras , MD 

INTRODUCTION \ ^ 

As Indus try moves ' toward providing employees with an increasing 
array of opportunities for health enhancement , it bec©me^s in- 
creasingly^ important to conisider what is known about the bichavior 
cl;ianges needed to achieve such a goal. / Two more difficult problems 
than dietary change arid the reduq^tion /of cigarette smoking can . 
hardly be imagined, and most physiciaiTis can easily recall their 
failures in helping patients achieve these ends. Nevertheless, 
substantial progress has been made in these two areas in the last 
/few years and research continues apace. This .paper will briefly 
review this progress with especial emphasis upon information of. 
value to the clinician in an industrial setting. 

'■ ^- " . . ' ■'■ ■ ■ ■ '. ' . ^ ^- ■ ' • : 

DIET 

The prudent heart diet (1), recommends four goals to- individuals : 
to attain and maintain a desirable weight; to decrease intake of ^ 
saturated fa:'ts; to increase the consumption of polyunsaturated 
fats; and to lower the intake of cholesterol . While weight loss, 
dietary change, and even exercise programs should be combined iu 
practice, for purposes of exposition weight loss and dietary change 
will be iseparated here. ^ " 

Weight Loss-- > ■ 

The modern approach to weight control was ushered in some 15 years 
ago with a hypfothesiS that obese and non-obese persons may differ 
in their style of' eating (2) , with the obese being 'more sensitive 
to environmental events leading to eating/^ating their food more 
quickly, and chewing it less / Research has / of course;, jcpmplicate^ 
the picture. However, although the differences in eatirig style 
between-^erweight and normal weight individuals are fewer tlian 
was' once^hought, the obese do seem to eat faster and tend to' chbose 
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more food than the non-ob^se (3) . Moreover, the variation in 
findings between studies suggests that eating is much influenced 

the social environment and may be, therefore, more easily changed 
by therapeutic procedures than was b nee thought . Finally ,. it s 
likely that, at least in women, the obese are less active than 

the no n- obese (4) . _ , 

" , , ■ . , ■ ■ » ■ ■' ■ ■ . 

Given these findings, the main focus of the newer counseling methods 
'is on the alteration of eating and exercise patterns , rather than 
on dieting; Such counseling bft^ takes place in a group that meets 
once or 'twice a week for between 10 to 30 sessions. (Table 1). 

Tab le 1/- A behavioral weight control program ' 

1. Clarify and ■ strengthen ?decis ion to lose, weight ; 0 
provide basic nutritional information ■ ^ 

2. Engender accurate and explicit expectancy with . 
. short term goal setting* 

3. Self monitor food consumptjion 

4. Remove environmental cues associated with eating-- 
e^. , remove food from sight , eat in only one place 

5. Change eating style- -e'at more slowly, 6heiw food ; - 
. more thoroughly ■\- 

.6. Reinforce behavior change 

7.V Maintain weight ioss-*-continued thera.pist contact,. ^^^ ^ 
,and use of self monitoring, spouse inducement in ^ 
therapy . . ^ • ' " . . ■ ■ ^ ■ ' . . . 

The major elements of ftiost progr4ms are 3 elf -monitoring, stimulus . 
control' procedures , and reinforcement of reported behavior (and 
weight) changes (see references 4 and 5 for detailed accounts of 
typical programs). 

The first of these, self-monitoring, is directed toward recording ; 
the behaviors which are being changed, namely eating and exerci&e 
patterns, rattier than concentrating solely on weight and calories. 
Indeed, in most programs calorie counting is downplayed although 
moderate restriction of consumption is advised. Clients are en- 
couraged to us,e their records to identify their own problem areas 
and to concentrate^ their efforts upon these problems. The eating 
behaviors to which most counseling is directed include "thfe elimir 
nation of cues whiph tend to enhance the probability of eating ' 

: '. ' ^ 150' ; ■ ' . . ■ ;•■ , ■ 



and of behavior which leads to over consAomption. In the first 
category, p.atients -are taught to remove food from sight, and to , 
empty refrigerators and cupboards of surplus foods, especially 
easily consumed snacks . In addition, eating should be confined-, 
to one place, preferably sitting down at a nicely laid table. 
This enhances the tendency to only eat at mealtimes, and discon- ■ 
nects eating with such activities as reading, watching television 
and lying in bed. Conversely , the latter activities will become 
less likely .to lead to eating. When serving food, smaller plates 
can be used so that small portions will look larger , and some food 
might be left. on the plate at the end of ' the meal . This procedure 
should eventually lead to the selection of smaller portions, .and . 
break .the habit of automatically eating everything that is served. 
In the second category j the overweight can be taught to eat more 
slowly and to chew their food more thor6ughly ., Thus eating utensils 
should be put down between biteS, and second helpings, if taken ' 
at all, should be progressively delayed.' 

While such behavior change forms" the cqre of most counseling 
procedures, attention is also given to the reinforcement of gains. 
This may take the form of praise>and encouragement from the thera- 
pist oir from other members of^a" therapeutic group. In^ addition, 
family members can be taught to be supportive of weight loss efforts, 
or at the very least not to be critical of minor setbacks. Clients 
can learn to reward, themsel^s for achieving behavior change oir . 
weight Id Is.. Money or a special occasion can be/ made\contingent 
upon appropriate changes . Thus, one participant in a weight loss 
grouif) t\sed squares of brown paper to cover the view from her kitchen 
window, removing one square for each pound lost until she had reached 
her target weight. 

In addition to the use of reinforcement, some therapists attempt 
to mpdiJ^y patients' self-defeating thoughts by. having their clients 
attend to and list such thoughts , and then teaching them app^priate' 
counter- tactics. Finally, although .not much studied as to effec- 
tiveness, some form of systematic increase of exercise is usually 
recommended.'' This may take the form of building more activity 
into the round of daily life, for example, parking at some distance 
from the office or supermarket or walking up and down stairs in- . 
stead , of- using the elevator. Of patients may elect to \add • a 
strucitured activity . such as? a walk, partiocipation in an exercise -ry- 
class , or a regularly scheduled game to their "daily schedule. 



Self -monitoring, of ejT&ircise and perhaps self -reinforcement are 
probably useful techniques to promote adherence to an exercise 

program,."..' / . V ' . . • . ■ >s : ' 

What are the results of such counseling procedures? In an average 
program clients lose about 11 pounds (4, 5) with 90% of all parti- 
cipants losing weight. One problem however is the variability of 
obtained results. Thus at the Stanford Eating Disorders Clinic , 
40 patients followed for one year lost- an average of 11. 3 pounds, 
during therapy, which increased to a 'loss of 12.7 pounds at, follow- . 
up one year later. But the range of weight change at follow-up was 
from a gain of 49 . 5 pounds . to an additional loss of 38' pounds. J 
Such variability suggests that there is much left to learn aBoilt ' *■ 
counseling for weight reduction^ perhaps particularly in the iden- 
tification of patients who do well in stich programs . One propitious-^ 
finding/is that weight loss during the^firs t iEew treatment sessions 
predicts outcome 'at the end of treatment. Thus ^ those who will gain 
most from , this approach can be selected early in treatijient . 

Some of the factors associated with enhanced outcome, have been 
identi-fied in well controlled clinical experiments or can be. ireason- 
.abTy extrapolated from the literature . Thus Stuart ( 6) reported 
a mean weight loss of 37 pounds for a small group of intensively 
treated p^ients 5 suggesting that more frequent meetings with 
individualized attention may be important both in enhancing initial 
wei*ght loss and. in, producing better maintenance^ Involvement of 
t;he - spouse in treatment was f^und in one recent controlled study . 
(7 ) to lead to an average 30- pound wfeigfit 'loss in a girpup of over- 
weight subjects at six-month' follow up, a result muclti superior -to 
groups not involving spouses. Finally,, a recent study demonstrated. , 
-that setting appropriate jshort term goals .for weight loss led to 
better results than setting longier term goals ( 8 ) . 

These results suggest that, certain specific procedures will enhance 
the relatively modest results obtained by behavioral weight cont;rol ■ 
programs . Mpreover, such programs have tended to ignore the contri- . 
butions of diet and exercise to weight .loss • Thus adding effective 
dietary counseling' and an exercise prograin- to the :already described 
procedures of ^ the more usual program might well .lead to additional 
short and long term benefits. / , . 

Changing Dietary Content — 

The remaining 'goals of the prudent diet, all of which are synergistic 



with weight loss , must be achieved by dietary change, and far less 
is known about the most effective way to achieve such changes than 
is known about weight loss. Nonetheless some elements of a dietary 
program are cl^ar, ^ J'irst, diet is a family^ affair . Those concerned 
With food buying and preparation mu6t change their behavior, and 
hence need to be involved in the program. As in the case of weight 
^oss (7) spouse involvement would be expected to significantly . 
affect adherence to diet. Taste is not as immutable as is commonly 
believed.. Marked divergences from common tastes, or food textures 
are indeed likely to lead to rej ectlbn of new ;f oods , HoweVer, ^ 
a graduated introduction, for exainple, first mixing whole and non- 
fat millc, and slowly increasing the proportion of non-fat milk 
should lead to easier acceptance. Moreover, once a new ta-ste is . 
acquired, .the old 'is likely to be rejected, thus maintaining the 
new and more healthful behavior. Thus family involvement and a , 
gradual^ adoption of a naew diet seem to be important elements in 
effective dietary change. \ ^ 

In addition, information, available in many we prepared brochures , 
is a ne.ce'ssary but apparently not sufficient component for behavior 
change . Added to this , demonstration of different w^ys to buy and 
prepare food is probably an important and too little used method 
to achieve dietary change. " Obviously such demonstration should • 
involve * those concerned with the buying and preparing of food, 
and can be economically provided in groups. 

Intriguingly , successful ^doptioyi of a prudent diet has been found ^ 
.possible in outpatients oyer rather long^periods of time. Thus 
-^embers of the anti-coroh^ry . club ( 9 ) were able to. lower choles- . . 
terol by over 10% within the first year of that study, and .maintained 
that lowering for five years, while a control group showed no changes 
However, a substantial number of subj ects dropped out of this pro- 
gram and were ' lost to follow up. Thus attetitipn to maintenance 
is cruciaL^^hich in, turn implies . continued contact with partici- / 
pants. Industry-, may in this respect have some unique opportuni^ 
ties. Thus, the cafeteria can be used as a site both to teach and 
reinforce' a more healthful selection of food stuffs^ and jurikfoods/ 
can be" gradually eliminated from the environment, being replaced 
by more appropriate snacks. Moreover, continued contact with par- 
ticipants is made easier by^ their being at the industrial site. 

JSalt Intake^- . . . " 

That there i^ an associati^ between excessive dietary salt intake 
and the/development and rimintenance of hypertension is Suggested . ^ . 



by evidence frdim several sources (10) and one stjudy has suggested 
that moderate salt restriction results in small biit definite changes 
in blood pre sisur^' (11)'^ As with other forms of dietary change, 
even moderate sa^It restriction involves the whole family. Informa- 
tion about the relationship between excessive salt intake and high 
blood pressure, and of the potential benefits of salt restriction 
for. 'children j as a preventive measure, should be provided. Second, 
given th^ taste shows a moderately rapid adaptation tp change," a 
sequenced ptogram. o^f salt res triction with each phase lasting, fot ■ 
several weeks should prove sticcessful. As "a first step, the use 
of added saTt' at meals should cease, and the more obvious high 
salt snacks should not be bought. Following this, no salt shoiild 
be ^used in cooking, and finally, food buying habits' should be 
altered toward low salt foods. Occasional mdtiitoring of "prpgress 
by measurement; of sodium excretion from an overnight urine sample 
'might help identify families having difficulty with^this r;egime, 
which difficulties can be resolved by meeting with all those in- " 
v£)lved« Given that a substantial amount of dietary salt can be 
eliminated from the home environment by the use of these procedures, 
then a't least a moderate salt, restriction should be achievable in. 
most cases. , 

SMOKING CESSATION " - - V 

The field of smoking cess^ation is made bewildering by the variety 
of approaches used, ' including drugs , hypnosis , various clinic .pro- ' 
grams, and aversive procedureis.; ' atid jby the fact that all too few 
of these approaches ^have been properly evaluated in iong term con- 
trolled studies. Moreover , cigarette smoking is a strotig behavior 
resistant to efforts to eliminate it. One reason for this is that 
nicotine appears . to be a powerful reinforcer both .in animals and .. 
man, and smoking is an , efficient way to deliver nicotine to the 
brain. Indeed, cigarette users may well regulate thei^r^ smoking to 
achieve a •consistent nicotine level (12) . Moreover since smoking 
is suclj' a frequeiit behavior there is every opportunity for environ- 
mental events sucK as a cup. of coffee, or a feeling of tension, 
, to become firmly associated with smoking, a tid to act as cues to 
take a cigarette. Thus like^ eating, cigarette smoking is. under 
conttol' of the social environment . / I 

Early systematic research into smoking cessation procedures sug- 
gested that with all therapies between 40% and 70% of . participants 
stop smoking, but with a strong tendency to relapse, so that by 



six months or a year only 207o-30% remain ^non-smokers (13) . •^The 
most useful basic approach to smoking cessation involves a cpmbina- 
-t-ionr of s-trongly affiming^^ a^ smoker^s reasons 

^for quitting, self-monitoring, and ^ gradual 'ta^ 
(see" reference 14 for a^ detailed account of t'igfpei:ing) V 

As with weight management programs^, self-mbnitoring is used to 
acquaint smokers with the number of cigarettes consumed, to dis- . 
caver the situations in whicti smoking is more prevalent, and to 
provide feedback about progress in treatment. Tapering begins by 
giving up cigarettes which are the least necessary, and when con- 
sumption is reduced to some 10-12 cigarettes each day, then a date 
for total abstinence is set. It is at this point that the maximum ' 
of attention iS' required: Several procedures appear. to be helpful ' . 
in diminishing relapse rates.' First and' foremost, continued contact 
in*: person and by telephone with the therapist is absolutely neces- 
sary*.. Second, rehearsal of how to cope with difficult situations 
may be useful, for example, what to say^ when a "friend" offers a 
cigarette, and even urges one to smoke. Finally the use of, 
relaxation training may help participants cope with' the avergive 
feieiings associated with, cessatioti; (15 ) • 

* . Xable 2 ' . ' ; A smoking cessation program 
; ■ . . .1-, Clarify ai ^d strengthen decision 'to stop smoking and 



provide relevant information 

2. Engender accbrate and explicit expectancy . with 
. irshort- term goal setting 

3. Model nonsmoking behavior . 

4. Self monitor cigarette consumption 

5- Taper to some 10- 12 . cigarettes each day 

6* -Stop siKoking- specific target date; aversive procedures; 
7.: Maintain cessatiAn--adl^te support -of nonsmoking; 
.. dealing with tempting situations 



Recer^t research suggests, that ' two procedures may augment the re- 
sults o£. tapering. The first of these involves the b^e.;:q|,, an ■ 
.aversive event mide contingent upon smoking, -^^^^'^^^''^^^r 
or cigarette smokej itselfi used in a procedure, known as rapid^smokmg 
On theoretical.^grounds the 1^^ should be more effec- 

tive since It uses/an aversive stimulus in the involved se.nsory . 



mociality; However ,althougl:i;sc®ie of the research findijjfes as to 
the effectiveness>of these ,p*rocedures are contradicto^, >oth shock . 
and rapid smoking have naeen associat with success rates'^oiE 60% 
at one . year follow^ u^i :^ In the rapid 
smoking procedure pa.rt_^S^ants inhale upon command every six Seconds 
' : until they 'cannot prbce^. After a rest period, if clients feel 
that they can smoke igl^jin.,, the procedure is repeated.' This tech- 
nique should riot be ;us^d for smokers , with chronic lung disease or ; 
known cardiac problenfs. Some therapists hav6 their clients .vividly : 
recall in imagination their: feelings of disgust and nausea which . ; v;" 
•occur with this procedure, so that they can combat urges to vsihoke # 
when they actually occur. ^ , , ■ - - 

In the most successful use of electric shock reported to date, ' , . 

... clients were shocked for all components of the chain of behavior, ' 

e.g. , lighting a cigarette^ inhaling, and so forth, and treatment. • 
continued after total cessation of smoking' occurred. Only subjects 
. - exposed to shock/stopped smoking, and at six months follow- irfp none 

. . of the subjects had relapsed. 

As with weight loss programs, the use of reinforcement sometimes 
■ . 'in explicit cohtracts negotiated -between therapist and client, may ^ 
be expected to ^enhance the effectiveness of whatever; treatment 
is being used (16 ) . ' ' ' 

The second approach to smoking cessation of some promise involves.. 
the interaction between an ongoing community cardiac , risk factor 
reduction-campaign and a tapering procedure used in a gi?'oUp contest. , 
• 'Two years Aa^ter treatment 44% of those participating iti the group 
>: remained non-smokers, compared with 127o in comparable participants 

■ exposed only to the community campaign^ 0-7 ). These results may be 
particularly important to indus'iry, since the use of an ongoing health, 
campaign to strengthen the effects of smpking cessation efforts is . 

. of course possible. Moreover, maintenance can be assisted^ii the 
. iridusttial site, by providing areas ^f or non-smokers in cafeterias, 
aiid by limiting the areas in which smoking is permitted. 

CONCLUSION - ■ ' 

Industry provides- an excellent site for the use of behavior ^change 

■ procedui^es to enhance health. - Employee participation is_ likely 
to /be high and drop out rates^low, thqs enhancing the probability 

■■ ■ ■ ■ , •:■ . ': 156 . . ■ " . .■ ■ 



of maintaining achieved results.. As we have seen, much can be, 
done to enhance healthful behaviorwithin the work environment by . 
improving'cafeteria offerings, restricting the, sale of junk food, 
and GoniEini.ng cigarette smoking to certain .areas ..Moreover, a/ 
positivfe campaign to enhance health by providing information via • 
posters:, printed, material ,^ and lectures can be devised and imple- 
mented. Such a' campaign,, which should be continuous, is likely to ^ 
Increase participation in behavior change programs and also to 
enhance maintenance of change. ' . 

. Finally, research in the' applied behavioral sciences continues to 
expand the range of procedures useful to achieve the life style 
changes needed to. enhance health. As we have seen, in the areas of 
dietary change and smoking cessation, the procedures are becoming 
increasingly well sp^fied, and many^manuals are available both 
-for the group leader and pai;ticipants. Just as :such programs need 
skilled medical advice, so, do .they also need input from behavioral 
•scientists acquainted with these areas of r^e search. Only then .. 
will ^he:' maximal results be-. achieved-. ■ • / 
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■: ' - -.. ROLE OF INDUSTRY m PREVENTIVE CARDIOLOGY 

Exercise Prescription in an - * 

' Industrial Fitness Program . 

■ ■ ■ ' ■ ■ • ■ . ■ , " . ■ . " — ' ' ■• . ' 

- . >" ' \ Robert E. Dedmon^'MD 

INTRODUCTION ' ^ ' 

In an effort to /curtail skyrocketing costs of health care, several 
companies have abegun to develop prevention or health promotion 
programs. These' vary from recreational programs and subsidized, 
YMCA memberships to highly structured cardiovascular fitness pro- ^ 
^ grams with or without in^hou^enniedTcal"^7^re^^^^^ ; ■ 

associated health education programs (1-4).- Objectives of such; >; " 
programs include reduced costS| for me^ipal care , decreased absen- 
teeism, and increased employee enthu^asm and productivity. Clear 
demonstration of theSe benefits r;emain& to be achieved. . 

. • ■ ' ' . ■ ■ • V ■ ... .. . 

The value of vigorous physical' ^iiivity in jeither the prevention ' 
of coronkry heart' disease or the prolongation or survival in coro- 
nary hea:1?i: disease patients is under considerable debate (5-24) . 
While'- appropriate supervised exercise is, '.probably a valuable, part 
of any. coiM nary heart disease (CHD) pr^entive program, it is un- 
likely to prove beneficial' unless combined with a broader program 
of risk factor intervention and life style change. Unsupervised 
vigorous aerobic exercise in sedentary individuals over 40 years 

. ^.of age is hazardous and should not be encouraged. A good example 
of a large scale national prievention effort is', the Operation Life- 
, Style program of the Canadiah^^Ministry of Health (25,26). The 
Operation Lifestyle Profile. (27) portion of this program has been 
used successfully by Kimberly-Clark Corporation as a motivational 

. tpol in our new corporate Health Management Program . 

The NASA study (28) showed that employees participate in such programs 
for' many reasons including organization and leadership, exercising 
in general, recreational aspects, camaraderie, aiid health benefits. 
fWhile these data are subjective, they do give us a basis for de- 
signing employee fitness programs. A subsequent report from NASA 
(29) has also suggested benefit from such a program, although no 
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conclusive affect on CHD morbidity or mortality was demonstrated. 
Table 1 shows several features shared in common by successful fit- 
ness programs . ' . , . ; . 

KIMBERLY-CIARK HEALTH MANAGEMENT PROGRAM 

JCimberly- Clark Corporation, like other companies, has invested much 
time, money, and other resources in. the development 6f a comprehen- 
sive preventive or prospective . medicine program entitled the Health 
Management Program . TKe program is available to the 2,000 corporate 
salaried employees of all levels residing in the Fox Valley area • 
of Wisconsin. (Ap^lie ton and Neenah-Menasha) 

The Health Services Center includes a multiphasic screening area, 
an exercise facility, and an educational conference area.. Screen- 
ing procedures include urine and blood analysis, (CBC, SMA-12 in- 
cluding triglycerides, HDL cholesterol, and lipoprotein pheno- 
typirig) , vision and hearing testing, tonometry, chest x-ray, pul- 
monary® function, percent Body fat by skin fold thickness and* body 
density by (underwater weighing, physical examination, amd tread- 
mill testing with a compiiteriz'ed system by Marquette Electronics 
of Mi-lwaukee with simultaneous direct measurement of VO 2 Max. by 
a Metabolic Measurement Cart by asrckman Instruments, Inc. of 
Schiller Park, lij-- . - ' 

The exercise facility includes a 25-meter Olympic pool; a 100-meter 
suspended track; exercise equipment'; a g3mi area for calisthenics 
and other aerobic exercise; 1,000 lockers (500 each, male and fe- 
male) ; showers; two saunas; a whirlpool; and a lounge and dining 
area with vending machines. Our exercise facility is open from 
5:00 A..M. to 9:00 P.M.. Monday through Friday and 8:00 A.M. to 
5:00 P.M. on Saturdays. ■ 

The HeaJilth Services Center staff includes 15 people: 

' 1 /Physician (Staff Vice Piresident' - Medical Affair.s) ; , 
/ 1 Manager of Health Services with" a masters degree in 

' exercise physiology; , - ' 

• 1 Masters degree nurse-practitioner;, 

1 Coordinator of Special Health Servic'es with a mastets . -. 
degree in psychology "(Employee Assistance Program); 

2 RN'S;'.:. . ■ .■ ■ , 

3 Technicians for multiphasic screening and treadmill' testing; 
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1 Masters degree level physical education specialist; 
1 Executive secretary; ^ * 

3 Receptionists-, and ^ ' ^. 

.1 Clerk-typist " 

, Table 2 shows an overview of our prograiri and staff . . 

Programs include health screening, aerobic exercise,, cardiac re- 
•habilitation, health education, employee assistance for a^lcgholism 
and drug abuses and individual and group' risk factor intervention 
counseling. , ^ 

A detailed discussion of treadmill testing is beyond the scope of 
this presentation, but key references are included in the biblio- 
graphy (30r37). employ the Bruce Protocol whenever possible. 
All c enter personnel ar e f ull y t rained in cardiopulmona.ry resus- 
citation. Qualified personnel are also trained^"^^ 
advanced life support procedures, including defibrillation by 
DC cbunter- shock. Informed consent is strictly observed, Commu-. 
nity internists assist the corporate medical director with physi- 
cal examinations and treadmill testing. Because we expect a large 
number of false positive exercise tests, particularly in women \ 
(385 , we are trying to determine suitable criteria for referral 
for thallium scanning and/ or angiography in as3nnap.tomatic persons. 
At the present time, those suggested by Cohn (39) seem most reason- 
abl.e and include: . 

. I ■■ • ■■ . ■ ' ■ , . . . ■ ■ ' ■ ^ • ^' ■ . 

1, ' ST^ segment depression early ^ in the exercise test ; 

2. 2.0 mm of ST? segment depression persisting at least one ^ 
minute post-exercise (with the ST segment flat or inverted 

*i for at least 80/m sec past the J point); and ^ 

I 3. The presence of other risk f adtors / 

Time does not permit discussiori'of all our risk factor interven- 
tion programs. Therefore, I will limit discussion, to our exercise 
r pjrogram and our approach to-exercise prescription for the employee 
population. ^ . . > 

General .principles of exercise prescription-- 

These are shown in Table 3 . Exercise prescription may be indivi- 
dualized or by group according to age, treadmill' estimated func- 
tional capacity and VO 2 Max, the presence of risk factors oi: 
known QHD, and the presence of orthopedic abnormalities. ^ Table 4 

• . " • • • 



Table 1. Common features of successful programs 




1. SlbsiDng 'leadership ' , . • 

2. Administrative support! with personal and' 
f financial commitment 

- 3.. Accessibility (On-site or nearby facilities) 
4., Availability (The right programs offered at 

the right times) 
5V Assessment (Continuing evaluation of fitness , 
anthropometry and performance) . 

6. - Recording (Techniques shbuld be devised for 
. ; monitoring the progress of participants) 

7 . ' Group exercise . (Large-scale fitness improvement 

is unlikely to be accomplished exclusively by 
^ — i-ndi-vi-dual— programs) 

8. Challenging physical programs. (Participants 
come to be improved, not humored) 

.9. Continued motivation, stimulation and incentive 
' 10 . Organization (Careful attention to the raiechanics 

and details of program operation) 
' 11. Visibility and variety , ^ ' 

12. Continuity and" extension (The^ program should work 
with, and not against, related company and 
community organizations) 

13. Fun 



163 

173 



Table 2/ Kimberly-Clarks * health maTiagement program 



An. Overview 



Lifestyle evaluation 
Medical history and 

' health hazard appraisal . 
Multiphasic screening 
Physical examination 
Treadmill testing ^ 
Eating behavior modification 



Breast self-examination 
Risk factor reduction . 
Employee assistance 

(alcohol -and drug abuse) 
Exercise 

Cardiac rehabilitation 



Full Time Staff (14) 



Staff vice president - 

medical affairs 
Exercise physiologist 
Nurse practitioner 
RNVs 

Technicians 



Health\management specialists 
■ (male\and fem^e) \ 
EAP coordinate:^ 
Receptiong 
Secretaries^^ 




Part Time Staff 



Communi^ physicians 
(internal medicine/ 
cardiology) 



RN 



Other 



Physician Advisory Committee -* Local community 
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able 3^ 'Principles of exercise prescription 

1,, Dete^rmine functional capacity by griaded exercise testing 

A.\ Treadmi^ll or bicyble ergometer \ * 
" xB'. Rule out presence df coronary heart disease 

2, Cardiology or personal physician consultation * 

3, Determine the exercise to achieve' desired training 
effect. Type> frequency^ duration, intensity 

'4. Orthopedic consideration^ 

5, Individual targets * 

Heart rate, blood pressure, EKG changes, 
weight, endurance- 

6. Education and motivation for adherence ^ 
7V Program features , ' / . 

Fun, well organized, camaraderie, attainable goals 



Table 4, Target levels- f pr traijiitig 




I - "Normals'* 

A. 02 uptake - 57% to 78% VO2 max 

B. Heart rate - 7.07o to 857o max heart rate attainecf . 

707o to 857o age predicted maximal / 
heart rate 

. , Systolic BP - Maximal level of 225 mnt Hg 

Watch for fall in systolic BP 

II - S3mipomatic Patients 

A. 02 uptake - 57% to 78% V02max 

B. Heart rate - 70% to 85%, max -heart rate attained 

C. Other.- EKG -^VCs ^ 

IV and A-V block 
ST depression (3-4mm) 

BP - abnormal' responsie (fall'^r 20 mm Hg) 
Sign$ and. symptoms 
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shows. 'normal target levels for training. It^ is very important to 
prevent "Type A'* (40), employees > from attempting ,to correct, ten or 
more years of inactivity by two days of hyper-exertion (41) ! Acute 
cprgnary fatalities are not conducive to a successful company 
exercise program. Exercise sessions conducted for employees with /• 
angina pectoris, previous myocardial infarction or previous coronary 
by-pass surgery, stjid others at high risk are conducted with a 
physician and R N in-^ attendance' and .defibrillation equipment opera- 
tional.; A limited number of telemetry units are also available, 
*and Hoi ter monitoring is employed in selected persons for 12-24 
hours post- exercise . 

In most company fitness progra:ms , exercise prescription will be 
used for apparently normal individuals with sedentary occupations^ 

many— o f - whom-ar e— o ve rwe ight- and in p o o r— phy s i c a 1^ -c ondit ion • — Many^ 

will also have abused food, alcohol, and tobacco to varying degrees. 
The most important aspect of the program will be to achieve an. 
alteration in lifestyle - a supervised e^tercisel program being part 
of that process. / \ 

Prescribed exercise must be both conservative and aggressive (42). 
It must not push a person beyond 857^ of his maxitnal performance 
capability as estimated by graded exercise testing; yet, it must 
be adequate to prbduce a cardiopultnonary conditioning effect. 
There are four factors to consider in any exercise prescription 
and these are shown in Table 5, and include type , frequency , ^ dura- 
tion, and intensity of exercise . ^ . 

Acceptable types of exercisie for cardiorespiratory fitness are 
shown in Table 6 and include walking, jogging, swimming, outdoor 
and indoor cycling, rope jToaaping, and long distance running Weight 
lifting and isometric exercises are not acceptable for this purpose. 
Contact sports in sed.entary individuals are not recommended because 
of the high incidence, oJE injuries. Common everyday activities such 
as walking, climbing stairs , and gardening should also be encouraged 
Golf is j-eiaxing^, but inadeqij^te forJaerobic^ conditioning. Tennis 
requires seven hours of singles per week 'to produce._an adequate 
training effect. While facilities for racketball , rsq^^^ . 
handball are not always available , these sports ca%,^|?;i|oduce an 
adequate training effect if participation is regular. 

The. frequency of exerqise .(Table 7) must be at least three times 
weekly. While daily dSf^ercise is desirable, properly regulated 
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Table 5: 



. Exercise prescription 



1. Type, (aerobic) 

2. Frequency (3 times a week) 

,3. 'Duration (20 minutes at training 

heart r'ate) ' 
4. Intensity (707c,-857o capacity) V 
— : — — : — — '— 
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Table 6. 



Types * of exercise 



* Selection of the type of exercise takes into 
~consl;d erra t i: o ; ^ ' ~ 

1:. Individuals personal preference' 
. 2. Individuals time schedule and lifestyle 

3. Limiting physical factoirs 

Types of exercise recommended include: 

Walking ^ ' Swimming , 

Jogging Rope jumping ^ 

Cycling Crpss country skiing 

Aerobic dance 



Table 7. 



Frequency 



First 4 months , 
Individuals initiating an exercise program 
should limit exercises to 3 times per week on 
alternate days (Example:' Monday, Wednesday ^ 
Friday) 

After first A months 

Individuals continuing an exercise program 
beyiond 4 months can increase frequency to 5 
o$: 6 days per week. 

- - ■ ' .: . . . i V 
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sessions of -threeJ|fcTies a week are suitable in achieving reason- 
able levels of fi^Rss. , 



The duration of exereise required to achieve cardiorespiratory 
fitness objectives varies, but^hould be for a minimum of 20. ' 
minute's. An optimal session should include five ^ or more minutes 
of warm up exercis^ to stretch amd condition ^musoles , 15-20 min- 
utes of aerobic exercise at tKfe .training heart rate, and . five 
minutes for cooling down by walking or^ other submaximal actiyijties 
Shorter periods *^.re often prescribed initially to ^develop muscle 
•strength. ' "■y ■ : " • ■'• 



Intensity of the exercise performed is probably one of .fcUe 
important item's to be considered . - Close attention to supervisibn 
of this factor is very important, par ticuTariy when highry competi- 
^td,ve; ''Type A'^ , executives ^ are involved. During the beginning ' 
pnases of anv^exer else., program, intensities of more than 75% of a 
person's worlc capacity should be avoided/ . The appropriate level 
of intensity can be determined by heart rate response, Vb2 max, 
or physical work performed . In our own program, w^ use VQ2 mgtx, 
either measured directly or as estimated by treadmill time (30,'43^.- 

■•■ ■ y ,■. , • ■/■ ■ ■■■ -■■^ 

Table 8 shows a sample exercise prescripti^on fortn. Exereise should 
be reduced or curfcailied in the /presence of active infection or: 
injury to- the extremities . Aching j oinLts and rauscles'^and. early^ 
'fatigue may be the result of fexcessive exertion and. should be : ' 
.evaluated appropriately. High altitude, and extremes of tempera- 
ture al^^o require modification of activity. Another riote of caution 
is that hot showers "imi%ediat<^ly after -exercise may cause syncope or/ 
•frank symptoms of myocardiaiK infarction. - / . . 

' . ' . ' ' ' ' . . ■ ■ ' ■ ^ . ■ . ■ *•■■ ■ . ■ , ■ . '•.-•* " ■ " ■ ' ■ ^ . • 

Cardiorespifator-y fitness level programs-- - /V ; ' .] 

Company exercise programs designed to achieve 'cardiorespiratory 
fitness require supervision.. The ideal combination is an exercise 
physStflog3>^ and" a physician (44) but this is not always practical. * 
In the evena that supervision of exercis^ is not available, a pro- 
gram of longer duration at ^ow intensity is advisable with slpw 
pjrogr^ssion to submaximal Keart^ rates. ^Treadmill or bicycle ergo- 
meter exercise testing important prior to' vigorous aerobic * 
exercise in sedentary individuals over 35 years of age.' . 

■ ■. . ' , ^^^^ " /■■ ^ ^. . 

The Commit tee on Exercise of the American Heart Assoc ia:^^*i has 



pviblished two books (30,31) of 'guidelines \for exercise ^resting 



TaBle 8. 



Exer c i s e ,p r e s c r ip ti on- form ' 



NAME 



ExtensioTi 



Personal Physician 
'Ag e ' 'i- - 



.FITNESS CATEGORY, 
Type of Exercis e ' ' 



jSex_ 



II 



III 



'SPECtAL 



Frequency_ 
Duration 



Intensity - HR 



.-sM^TS 



Retest 
Date ' ■■ 



Weeks /Months 



Prpvider ^ 
(N.P. or M.p.). 



-77- 



Classifiea.tion of fitness -leyel 
by Qxygen consumpti-on 



Maie 



Female 



CLASS- ' I VO^ Max' 31-39 ml/kg/min VO2 Max 25-29>l/kg/min 

.(Least.. Fit),- ■■ ^ • ' . . > 

CLAS5 Ii ; V02 Max 40-44 mi /kg/min / VO2 Max 30-34 ml/kg/min 

. CLASS, , ill VOg Max 45 or more VO2 Ma2?; 35 or more ^ 

(Most Vit) .mlVkg/min - > ml/kg/mi.n 
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and fitness training of healthy, individuals and those at high risk, 
for or with a clinical history of coronary heart disease. Anyone . ^ 
embarking on a program should be familiar with these. Cooper's 
New Aerobics (45) also contains o^ny helpfu,! suggestions. In 
'addit^pn, , the thicago Heart Association (46) , Dr. Le^iore Zohman. 
(.47) and Professor Astrand (48) have j^iiblished concise and infer- '. 
mative exercise guidelines" for laymen. ■ Table 9 shows the levels 
of fitness used for exercise prescription in our program. . 

Table. 10 shows estimated y02 max values for the treadmill protocol 
calculated from^^ M regres^on equations as suggested 'by 

Bruc6 (30,43) . table 11 shows the calculated values for 'VO2 max 
^n one adult male, tested iri' our 'ptogram. ' , ' 

■Table 12 shows a sample exercise prescription for a healthy adult - 
and Tabfis 13-15 provide similar data for a patient with angina 
pectoris . ■• Th^s^ person^ have had myocardiar infarction or. ^. 

coronary by-^^^t-J;;^]^^ shguld participtte~ln progressive' exercisejj 
under propi^r?,|pfeci|^aJ^^ and preferably \ias part of a cardiac 

While post-coronary mariatihon runners ^have 
the majority of CHD patients should not be 
s,stti this level of activity. Essential features 
ry. exercise group are presented in Table 16. 



r ehabi 11 ta tilom jgr^ 
been repol 
expected t 
of a pdst-cor 



CONCLUSION 



2. 
3. 



;H to mention some key and unanswered questions: 

roes physical exercise prolong survival in coronary 
heart disease-? , . • ' / t . 

Does, it have any ef ffeQt' on thd atherogenic prbc.es.s ? 
Does it affotd any prbtective effect 'against anoxia? 



•4. 



. Thdt physical: exercise does signif ic^tly ^iirtiprpv^ a sjabjective sense 
of well-being and physical work capacity .has b^en clearly, demon- ' ; 
sttated " (14,52) . In addi-tion, . we hope that company 'preventive : V > 
me^icii^ programs will be e£f ective , in enhanqiBg" employee health,^ ' 
^Teduce ahseriteeism and health costs (53) , and ..improve .Work per- 
formance ^ We all loolc forward to, the proof rof thi^propo^^ 
... . ■ ..■>' 
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Table .10. Calculated' VO2 max from 

\.i BruQe prQtoGol treadmill time 




Treadmill 
min . 




Male 


3 




16.5 






. 19.4 


■ 5 




-22.4 


6 . 




25.3 


'7 




.. 28.2 /' 


8 




31.2 . 


9 




34.1 


10 




37.1 


11 




40.0 


12 




42.9 


13 




.45.9 


14 - 




'48.8 



/V02 



max 



Female 



12.6 
15.5 
18 .4 
21.4 
.24.3 
27'.3 
30'.2. 

:33.1 

36.1 
,39.0 
42.0 
44.9 



Table 11. Treadmill time, calculated VO 2 max, and fitness 
level in ah adult mal-e subject without evidence 
of coronai; y heart disease .: , ' ■ 

-Example s V 37 year 'old ^ male " nol^al" i; ' . ; ' - ^ 

'Treadmill ime CBru^e^) - . 8 minutes . ^ 

• Maximal heart rate ^ 'y - . ' --r-*^ 

Calculated VO2 Max ■ .■ - 31 ml/kg/min 
: Fitness catego0 I (least fit) .• ' 

Table 12. Exercise prescriptiori for • ".normal" adult. 
S / male subject in fitness, category 1 ' 

Type: ■ ■ 'Walk/ Jog 
. . - Frequency .3 times/week . .■ \ " 

Duration: 30> minutes - ^ . 

Intensity: 2 miles in 30 minutes' (5 METS) ■ V 



Table 13. Exercise prescription, foi: a 52 year old 
- 'female with angina pectoris 



Treadmill time (Bruce) - 4 minutes (chest pain). 

Calculated VO2 max - 15 . 5 ml/kg/min (4* MKTS) 

Kdkivnal heart rate:^ - 140 , 

Train at 60% - 9 . 3 m,l/kg/miti (2 .6 MKTS) . 

Training heart rate - 100-120 (7C%-85% MHR) 

Walking 2 miles/hr . ^ 

Cycling-5 miles/hr ' . 



0 


Table 14. 


Cardiac exercise format for 
female with angina pectoris 


a 52" year 


old .;. 


'? ■ 


Period 


METS ml 02/kg/min 




Exercise 


, -V. 


' '\ ■ 


Warm-up 
Training/ 
Cool dp^OTi' 


1.5 . ■ ■■■■ 5;:3--'/ 

2.5 8,8 - 
1.5 5.3 


0. 
1. 

0. 


3 mile/ 10 
0 mile/ 30 
3 mile/.lO 


min , 
min 
min ' 




Table 15. 


Subsequent prescriptions fpr 
female with angina pectoris 


t 

■ a752 year old 



1. Same warm up and cool down ■ ; ' 

2. Walk 1. 5. miles in 24 minutes for 3 i/Creeks 

4 METS; - 14 ml 02/kg/min 

3. Walk 2.5 miles in 40 minutes for 3 weeks _ 
' 4 METS. ' - 14 ml 02/kg/min 

4. a Progress .to 4 miles in 60 minutes at 15th week 

5 METS - 18 ml 02/kg/min 



* ■ • • 

Table. 16:. Group program for postvmyoeardial 
infarction exercise 



1. Three months post infarction. 

2. Gdntrolled or treated / . 

Hypertension 

Arrhythmias ■ -' 

, - V ; Congestive Heart Failure ! ^ - 

'3. Three sessions per week 

4/ Physician present :. ■ ' /' ' 

5. EKG, defibrillator, emergency drugs, oxygen 

6. Exercise period ) ; 

a. warm-up and cool-down 

b. calisthenics . :- j 

c. walie* - jQg * Vr ' 

• ' d. group activity . . ■ / 

e. physiciai3L^articipatipij 



: a- 



■ V : , 
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ROLE OF INDUSTRY IN PREVENTIVE CARDIOLOGY . 

,- ■• % ' • " ; ■ t '. . , • ' • • .- . . • ; '.. ."' . ■ 

\: Cost Effectiveness in . • 

: ' , ' . . ' . Hypertension 'Manageme^ ■ . 

miliam B, Stason, MD, MS . \ > 

INTRODUCTION . ! - : . , , ,^ ,: 

■ ■ ■ ■■ " " - - • ^ ' ': '^^ ■ - '■ ■ 

I am here today to ask you to rewrite the Hippocratic Oath. ; As 
the slide says: ' J swear by Apollo, the physician .on- Aesculapiiis , ;^ ^ 
and Health and All-heal, and -all the Gods and Goddesses 'that accord- 
ing to my ability and judgment and cost considerations - I will 
ke.ep-this oath and stipulatio-^; Consideration of costs in the' j 
delivery of medical care is controversial , and , for some ^ even | 
untenable. After a recent ''presentation on cost-effeictiven,ess 
analysis, an irate physician rose from the audience tq' claim tli^t ^ 
it ^is his duty t9 provide everything possible for every patient, ' 
regardless o^ costs , and -tha't consideration of cpsts was mcom- ^ 
'patibl.e With high-quality medical ^care . Perhaps ^ome of you support 
this point ofr view.. ' . 

This afternoon I would like to argue for cost cons'ciousness^y 
physicians;- to indicate how cos t~effectivene§s principles can be . 
applied to one important problem in preventive cardiology, namely, 
hypertension; arid, finally, to sugg^t some mea-ns by which the cost., 
of care for hypertension can be reduced without loss of quality. 

Imperative for Cost-Consciousness-- . < \ 

If medical 2:are were freie^aad medic^^ unlimited, 
there would be no need to deviate from the dictum of "everything 
f6!r Bvery patient." Unfortunately, such is not the case. Medical v?. 
care is not free. What the, patient doesn' t pay : himself his employer 
or the taxpayer does . Furthermore, medical resources iare not un- 
limited. . 'No one sees this more vividJLy than you do as your busy^ . ; 
•otfice schedules erode away your evenings and weekends 6r when ; 
scarcity of hospital beds delays a necessary hospital admission. , .>- ^ 
.Under conditions of litnited resources, costs are important, and 
priorities dq have to be set. Everything po^ji^ible cannot be done 
for every -patient. My guess isy in fact, that you, in your practices 



set such priorities daily as you allocate more or -less of youV 
time to one patient or another' based upon your assessment olE the 
needs of the patient and your ability to^ benefit him. The miestion, 
really, is not whether cost-effective clinical decision"maka.ng is 
necessary and ethical, but rather one of who makes the decision 
and where and how the line is, drawn. My argument, fundamentally, 
is that priorities should be set such that, the maximal .health care 
benefits qan be realized ^per dqllar spent, per hour of your, time 
expended, or per hospital bed^ay utilized. . . ! * 

The pressure for'^ cost-containment in medicine is real and growing 
,st;ronger day by day. We hear it from the government, from employ- 
ers, and froin^ pati'^nts alike. The only question is how .it will 
be implemented J whether from Washington by establishment of caps 
on hospital revenues, limitations on hospital beds and diagnostic 
facilities, constraints on reimbursement under national^ healtjti , 
insurance, and tighter control on technology, or from within the 
.medical profession through efforts by physlciaiis to improve ef fi- • 
ciericies of their office practices and hospitals' and by eff.orts 
}:o ensure allocation, pf medical resou rces "to patients most likely 
to benefit from . them. I, personally, "would Ifiuch rather see deci- 
sions about health care made by those most qualified to make ' them, ^ 
namely, by health professionals. Greater cost-consciousness by 
physicians and/^ explicit cons/ideration of costs- in the maki^ of ? 
clinical, decisions are critical elements in this process . ^ystem- 
.atic consideration of costs in cost-effectiveness or cost-benef 'f t 
anajLyses, W I will discussVtoday , can also help by increasing 
awarefiiess of the problem and byVproviding . some insights i 
cost containment might be 'achieved . . , 

Mpertension- ' , ^ ■ . ■ , • • ; • 



Hypdt^^tension provides an interesting case in point. What are its 
medical and economic. consequences? There is no doubt that 'it is 
an important health problem. Upwards • of 24 million Americains 
have blood. pressures above 160/95 mm Hg., The consequences of. 
elevated blood pressure, a'js you all know, are enormous inHierms 
of incjggased risH of cardiovascular dis.ease, premature death and 
disability.. IndiLs.try has a speijiafl interest because of the lost ^ 
productivity tttat- results and the ne.cessity to replace key employees 
who ai^e ' lost jprior to nprmal '^r.etir(effien^^^ For industry , the " 

, expense, of ■t^^ining: skilled •personnel .raiay-jwell .vj^rrant considerab^fe 



■ ■■■■ : • ••{ • ' 

efforts to ensure that hypertension is detected e^rly and treated 
effectively. Efforts to reduce stress in the work Environment, 
encourage exercise^ and ciXltivatfe healthy di may well ; \ 

be more cost effective than ajnany otttex measures , t^t result from 
executive decislc^, . ' 

■ ■ V * ■ * * 

How good a use of medic.a^ resources is the treatment of h3T>ertenslbn? 
What would:, be the health i::onsequences if all hypertensives were . 
provided life- long ^ effective treatment? At what cost?. Defini- 
tive answers to tHese questions are not available. What is possi- 
bire, however, is to present a . framework from which tentative 
answers can be obtained ^and i^om which more conclusive answers 
may be developed in the future as better data become available. 



Cos ts - - ^ ^ ' : 

First, what are the costs of treating hypertension? Mre.ct medical 
^^'G'are costs, including the costs of medication^, physician time and 
^^liaboratory examinations -are by. .all odds the most important. For 
es^s^tial hypertension' these ^can range f rom $100 to well oyer $400 
per patienf^per year witK t^^. costs ; of medications , in most_instan- 
ces^ being by far the major item. The'se f igi^es exclude c^^-S^s of , 
detection and initial diagnostic evalua.tiori.: latter, as you' 

well know, may be considerable, Because treatment is- generally 
life-long^ life^time costs for an individual may amount to many 
thousands of dollars. Treatment of hypertension is.by.no means 
a frde ride • % ^ ■ 



Net cost 



Direct medical care coSnts \ 

Indirect costs - ^ ^ ' 

Sayings in morbidity prevented 

Costs of treating sgLde effects '■ \ 

Costs of health care in added yaars Iqf life 
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On a national rfeyel, if all persons with sustairhei blood pfesibreV. .y 
of 165/95 mm Hg or^ above^: were, treated, direct medical: 60s ts would ' 
^be in excess of $5 billion per y^ear. To this would' ^be added th'e 
costs of monitoring perhaps 15_mi.ll^n individuals with trans iejit v ' 
or borderline hypertension. ^ ^ . : ' ' ■ 
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^ To these -direct costs must be added the^ indirect costs of treating 
medication side-effects, such as depression or acute gout, and 
the costs of treatiri^ 'di&eajses that would not have occurred if ^ 
^ the patient had not 1)1 ved longer as a -tesult of treatment of 
hypertension.. . ' 

■ \ ^ ■■ •/ ■ •' ' ■ ' - 

On the other side of the ledger, credit must be given for savings 

. . in the medical costs required to treat the cardiovascular morbid - 

events that will be prevented by treatment, especially strokes 

and myocardial* infarctions! These, in a sense, are^ the costs of 

not •treating hypertension/ Ignoring the problems of maintaining 

• long-ter^ we estimate th*at only about 30 percent of 

treatment costs i«70uld be : recovered When problems with adheitence 

are taken into account,- this, figure, undouht would be itiiich 

.smaller The excess, medical care costs incurred, therefore, must 

be justified in terms of the increased longevity, reduced dis- 

. ability, and improved productivity or quality of life that result. 

/V Bene^its-^ " " _ ^ ; \ ; ! ■ . ^ 

Benefit^ of treatment can be measured in many ways. Years of 
>4.ncreas^d lif e expectancy are, prdbably, the mos t important , but 
the quality of those years also needs to be considered. Pain/and 
suffering, limita'tions on active work or leisure tiijie activities, 
and/the side-effects and inconveniences of treatment all detract 
from the quality of one^s Aife (Table 2). " " y * 

Table 2. ^ ^Net effectiveness 
—r- ^ ' > ■ . >■ ' • r ^^-^ ^ • > ^ 

Increased -life Expectancy 

;* Improved quality/of , lif e from morbidity 

• . , ' . ' . prevented ' 



side effects .of treatment i:' 



Tfc^^ are many p,robi£iQS:2i^i"^^suring the l^l^.efi ts \pf 'aritl Hyper- 
\ tensive', treatment . The ^pst important -is^^at -we dbnVt ; really , 

know hoW eSfectiye treafclffent is . To what^'^t.ent does "successful ; .. jf' 
' . eontol of blood' pressij^fe , reduce- the risk of early deaths .\nyocardialV 
•■-.infarction, or s.troke,^S"a hypertensive? ' Do^s it reduce' this risk; 
't,d. that' of^-a per.soTtvVho .^^^ be£in normo.tensive all his life," or 




■■ does it only partia'lly. reduce this enhanced -risk? , Furthermore, 
'[[' to* wh^t extent does this reduction, of risk depend, upon the duration 
of treatment^^gpftjthe age-, at which^ treatment . is begun, ^ and on the d£ig.ree. 
-^of blood -pressure control a The answers to ; these que stion& 

. are . not known with any certainty. Treatment of mild hypertension 
provides a special problem because of the. .eiiormdus nimber of patients 
- involved - 7 07o to 80% of hypertensives have DBF less than 105 mm Hg - 
and the lack of definitive evidence that treatment is effective. 
Even i^ it is eff^ective-^Vitfe 'benefits the ^ 

of meidication side^eff ecta a^ 
of treatment . - : » , V . . ' . ^. ^ 

The^other' maj or problem ' ApS^ that ' of measiiring quality of life . ^^ttS- . 
some analyses, the quality of life is equated to absenteeism from 
; work and, is, ^^t^eref ore^, Aeasured in .terms- of lost -wages or prodnc 
tiyity . . l^yp^er tens j^^y els appear to exjperience neardy twice ^ the absent 
rates of the- general |)ublic. Whether this higher rate can be attri- 
buted directly to^disability resulting from hypertension, , however , 
is not clear . A recent -study s.uggests -that the mere f^ct qf being 
labelled as. a hyperte^^i^^ye and 'being treated for. it increases 
absenteeism,^ in the ajose^^^^^ evid^liGejibf phys.iG^l ^disability/ 

, Absenteeism data need to be interpreted; "witik these possibilities ' 
in mind . ' * • . . * ... 

••■ '.'^ . . ' ^ ■ _ ■ . ■ . ■ • ■ : ■ v \-; V ; 

Another way to r^easure quality of life, 'a^d thi^ way we l^ave chosen^ 
is to ^.et individuals . to subj ectively estimate the tradeof f be- 
; twfeeti years of life and disability By ^^valuating responses to the . 
■ ^ question: ''Taking ij:^to account your pa suffering,- iirmobility 

age and lost ear ning-^ , what iraetibn of^^.a^ year of .life would you 
be willing to give up -in- order .toV^^^ the . remaining 

^ fracj^ion of the year instead of your present lev^ of disability 
/ *'folr ' the full y^at.?" - Ari^answef near- one . implies the disability 

. ^ . is/^early as bad as dfeat:h; and answer near zerp,, ojl the - other hand, - 
i^ a mild or negligible level of :disabllity.. ■ This: trail eoff, 

^ ^ , admittedly difficult , • is. ijot impossible/ Wouldn^' t you agree, for 
'/ /^^example , t^at a. year -of liffe/with' seydre. axigina pectoris is worth .- 
• ' ]• less than a year of life with full -hi^alth? '/^^^ you be willing > 

to trade a 'bit of you"^ .reniaining years of 'life: €o he frfee of such 
sjjyinp tdms My gues s; is^^that you would ♦ "The -ques tion %s l how inupb?^ .. 
rSimilarly 5 the adverse s^i^^ tffeatmentx must surely be .; ; ^ 

considered in evaluating '^^'t^ c 

y -^r- ■ ^ • : ■ • • •• / ■ ■ . ' . , - 



Cost^EffectivenesS' of Treatment-- V ; . i t' ' . :V .. * ^ 

Haying discussed some of the issues involyed in measuting the 
costs and the benefits of treatment for Hypertension, how then > • v 
can we combine these to. give an answer (or. answers) to the question 
of: "How good an investment is- treatment of hypertension?"; J , *' 

one approach, so called benef it-cost-- analysisv all benef itsy. as-V.' 
well as costs J are expresse^d in economic or do^s-r terms ^-.T^ 
the cost of d premature death or disability usually is 'valued in 
terms of lost earnings. The ratio of benefits to costs i-s^^calcu-. .4 
lated, and if this is . greater "^than one^ the argument is made that 
. t+ie program should fee undertaken; ' if it is ^less than one, thd^ 
^program' should , not be undertaken. ^^^ T^ of y 

analysis is in the need to assign a dollar value to a y^ar .of ?-lif e 
or a day of disability. Difficult questions arise. For example, . 
.should all years of life be valued equally, or -should the value 
of a year of life vary with 'the earnings of^an individual? This 
dilemma is especially keen for housewives and for retired or un- 
emplQyed> individuals. An alternative approach, t^at we, f ind more^ _ 
attractive, is to express results in. terfcs of the dollar cost per 
year of life saved or per year of life adjusted for its quality. 
The tradeoff between* dolj-ars and lijves ii 
anyone interpreting the results is tfree 
as to what tlje value of a year of life, j 
effectiveness /analysis . The/lower the ( 
th^ higher the priority the practice in 



s, therefore, avoided and 
to ; make his own judgment 
hould be. This is cost- 
er's t-e'^ fee tiveness ratio, 
question should have. 



In a benefit-GOSt' analysis, perfoimpd vbyi the"l!!f^lo^^^ High Blood 
Pressure Education Program, it was found that, for hypertensives ' ' 
aged 35 to 64 with diastolic bloojd pressures of .^5 mm Hg ai;id above, 
the overall benefit-cost ratio was 1.^4. The, benefits of treatment' 
were found to just abput equal the direct medical care costs, .but 
costs savings from the treatment of cardiovascuLal: -events increased- 
the ratio by the additional 24 percent! Inf ormally J[^' ve been told - 
thj^t this ratio has been revised upward in a subsequent analysis. 
By the standards of cost-^benef it analysis ,V then, treatment of hyper- 
tension does look like a. reasonable /cinvestment , • " / ' 



How does this compare- with the results of . our cost- effectiveness 
analysis? Despite striking differences in the methodologic approach, 
the results jj overall, are remarkably /similar . , Figure 1 presents 
the estimated cost-effectiveness of treatment by sex, age, and 
pretreatment level . of diastolic blood pressure. * Full adherence 
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of patients to treatmeiitf. is assumed .at -this stage, but the problem 
of non- adherence will. be conVfc^red shortly. Remember that the . 
lower ,th6- value of' ar.c:ost'^^ the . 

priorityl iSi. terms c)f maxiVizing benefits' from a given health 
•expenditurev% Results account for the f-act^ that 

both costs anti beneft^^ of the patient.. 

•For, both .sexes, coist^&f ectiv^hess 'as- i^^ to thie - . 

pretreatme;iit le^?el o#^6laod pre^ure . /This is certainly not un- 
expected.. For a 40- y¥ai:-'ol1d •w^an, for example , treatment of a ' ' 
diastblic blood pre^^tire^oC 10.0 "mm Hg^ r^ a net cost of /' 

about $10 ,000 .per ye^ar of qualitj?'- adjusted li^fe expectancy saved 
while for ilO^mm Hg^f the estimate^^i^^ $6.,OO0. . - . 

Important differendes bet\^een men .an4"Wome.n are also evident. 
For men, at each p're treatment level of " dla&feolio .^bi.pqd pressure, ; 
cost-effectiveness decreases* with age - implying that; t^espurces are 
jmore efficierxtly "used in younger men,-: Tl/e converse > is;^t^^^^^ 
'women, due to the later occurrfelace of strokes- ai^^^ myocardial in- 
farctions in wom^n tlian.in men. /m'e :cro.s,sirig pb 
,1^ between. ages" 40- and 50. The estimate;d^cost-efffectg?ehess o 
•tr'feating young men, is particularly strikihg^^ altlfoujgh'^^^ 
upon which this -conclusion is ba^ed are less secure "than for • , • * 
other age . groups . • Figure 2 shows how .th^ cos t- e£f ectivenes. s of^__^ 
treatment depends no t only on the ini t iar blood^pr es sup ^level , 
.-but also on the /level achieved b'y treatment'^ ..The, results are for' 
40 year oldsv ^r a man whose initial diastolic pressure, is .100 mm. 
vHgV \he estimated cost-ef f ectivenesis value is, about $^11,000 tf, 
fhis pressure, is reduced to 100 mm Hg j and -$5,000 it , 9t) mm Hg; is . iv 
"^attained. ■ ■■. ■■■ ' ■ ■. ; 

: . ■ ■ ■ " .■• : ■ . '■•■■T- ■ • ■ ■■; ..-"v. -"^ 

. Results such as .these can be., used for :setting prioritiesv f or » '■. 
initiatiti^ treatment ;and. in allocating your ^ime between ef forts v 
to achieve, blood pressure control in different patients. -(Pre-. ; 

-supp'qsing, of ' course, -that you can be seduced into accepting cost- 
ef fee tiVeness cri tertai ) ' Where you will draw the line will depend 

' upon what; 'value you want to assign to a- year ' of life. Figure ■ ^2 ' 
shows cbmbinations of age and pretreatment DEP. according to specific 
values of the cost-ef fee tiveness ratio. If. a criterion of $10,0.00 
per year of life were-'chosen, one: would initiate treatment in a 
30- year- old man if his- D BP was above % -ram Hg and- in a 30- year- old 



woman if it were above 101 mm Hg. Corresponding levels cdiild; 
be selected for a criterion of' $15,000 ^nd $6,00p. .r 

Thus far, we have assumed full adherence to anti-hypertensiye*v^^.\^ 
regimens V Xhe well documented failures o£. patieijts to adhete {. • 
to medical regimens , especially lotig- term, ones , c"ah/''sevefely^ 
prpmise the cost-effectiveness as well as the effectiveness of / 
treatment. A patient who continues to use medical resources by/,; ' 
visiting his physici^an and by purchasing medications, but who does 
not take those medications , imposes" a cost without receiving X; ; 
corresponding benefits. The impact on cost-effectiveness dependsy ; 
on whether medicatigns ar,e purcha^d and not consumed, the worst 
case, which we call our maximum cost^assuraption^ or whether the 
patient simply continues to visit the^|ihysician but purchases 
medications only iri proportion to their consiimptipn, our minimum- 
cost assumption.' Obviousl-y, ifNa pe,:i^son drops out of treatment 
he neither ^ receives benefits nbr^bncurs costs. Estimates of th^ 
cost-fef f ectiveness of trealiment under the assumption of an ef ac- 
tive adherence rate of 50 percent, as has been recorded in the/ 
literature,'are shown in Figure 3^ These estimates (2£)mpare th0 
results of , treating mild hypertension with thos^ ox treating - 
moderate or severe hypertension for 40 year olds. If treatment 
were provided "^or patients^e^th diastolic pressures of 105 mm Hg 
or above, the average cost per year of increased life expectancy 
would range from $10, 500 under incomplete adherence, if medications 
are purchased but not taken, to $4,850 under full adherence. Cor-; 
responding figutes for treating mild hypertension range fr,om $20,400 
to $9,900. It is clear that problems with adherence seriously com- 
promise the cost-effectiveness, as well ag the effectiveness, of 
treating hypertension. :V 

These findings have obvious implications for treatment programs . 
They also should be taken into account, however, when evaluating 
hypertension screening programs. The failure of newly identified 
hypertensives to be successfully referred and to receive treat-'^ 
ment and, then, to remain under -effective long- tenh care seve^^ly 
detracts from the potential benefits of such -programs . Certainly, 
screening programs should be undertaken only if adequate arrange- 
ments and facilities exist such that detected h3^ertension can be 
translated into controlled h3rpertension. Investment in efforts 
to improve patient adherence may be a much more effective use 
of resources 'than widespread public screening. 



CONCLUSION^- J'i' * 

iDn GGnclusitMiy I would 1 First, . , 

' frjbi.data^c^ 1 c^nript say, in any absplute sense. 

. ."wlietKei^ ,tre^^erit-^^^^ hypertension, is a good investment or not. 
13 |$.iLO,''OOQ'ioj'^^^^ investment? . 

fp answSr -ti^^^ aliternatLve uses of 

Healtk care' resources -are obviously needed. /For example, the 
, cost.^effeptiveness of^reatment for hypSrIehsioh needs to be 
. •,i:ompare| Second, standing alone, 

'the res^lEti^'^^f oiir analys:^.s ^can; pro>7ide certain guidelines for 
seitti;ng p)^a^tcities within our ^ practices. Treatment 

/ of higher'lpressures and younger men should receive the highest 
tis,^ / " priori'ti^sV.; ' •Furthermore, special attention should be given to 

actual ly ■ k'Chieying defined -goal blood pressures and^ to improving • 
r .long-tefmjp^^^ Third, ana]/yses such as this sug- 

/ ^egt ^ays itiV^h th^^dosts of our practices 

/ . while ,'sac^ifiping\ 1 way of quality. Judicious choice 



»f labprat<^y e:kami nations; emphasis on use of generic, drugs; and 
^Lmpilfi^fafi^o of drug regimens to the maximal extent con^s tent 
with achi^^ibng 'blood pressure control means to this end. 



Increased ^s€%pf nurse practitiohers to assume much of the res- 
ponsihili^tl, foi>.i,the.long%te of h5rpertensives is another 

meaAs.^ /5^°e para^ follow-up model is particularly well. 

adagtedS'^^^industi^^ demonstrated so well by -Doctor 

Aid&naf^S ^ : ' ■■•^'v; ■ : • ■■■■■ ^- '^-^ ; 

Piq^i^ is iif^portant^yio stress that our results pertain 'only . 

tF -feurreiHt^ and As we ; learn j : 

niore..about the causes of h5rp Intension, preventive .measure^^^ siic^^ 



^r^nsiveimedicati^ and the. development of. alternative ther^pjL^ 
su*d%%s hi;ofee4back,' may reduce the need f or . drug treatment 
|t|^5^ chai;ac!terist^ these developments become knovftiV ^^^y jr^'^ 

■^feilLijcorp^^^^^^ analysis and tHeir impacts determined • 



^vijn the'^^^m^^ you will be challenged by this cost-effec- 

^^:|ye^s4 approacl^ to: evaluating miedical care -- challenged to im- / 
proving 'upon it^ it more practical to your needs oTr 

Cch&hle)^^ tq^ k^^ better alternative. Above all, t hope - 

you will '^b Gha;lienged to incrfeasef your awareness of costs a^ F^^y 
appfliW to vGur piractices . " : / 4 
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^X5u^^ X. Estimated cost-effeG^tiveness 
of treating hypertension by sex age' 
and pretreatment .diastolic blood pressure 
and assuming full adherence .'to therapy. 
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' Figure 1. ;Cost-.effectivefiesS: of treatment - . 
for hypertension' by pretreafjilent and .post- , • 
treatmeht' diastolic blood ;p^6ssure. Results, 

,are for .40 year old males,, 'airid females, assum- 
ing, full adherence. 
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INTRODUCTION 



In discussing foxic^ substatices-/ in industry, I believe it is important' 
to familiarize each of . you with the nature of two of the organiza- 
tions in the United States that evaluate toxicologic, clinical, and 
epidemiological data and recommend industrial air standards'. These 
are the National Institute fpr Occupational Safety and Heal|:h (NIOSH) 
in the Department of Health, Education, and Welfare and the^;,Phres- 
hold Limit Values Committee of the American Conference of. Governmental 
'Industrial Hygienists (ACGIH) . - ... 

, , ■ ' ■ ■' ' ' ' ' ' ■ ' ■ ' • * . ■ ...» 

Private organizations, other than« ACGIH, such as the American 
Industrial Hygiene Association (AII^A) , American National Standards 
Institute (ANSI) , and the American Society for Testing and Materials . 
(ASTM), have also made valuable contributions to occupational 
safety and^health guidelines.; Time limitations 'preclude a detailed 
discussion .of their respective attiyities. It should "be noted, 
however, , that each recommended standard of • the ASIM Committee on 
• \_Occupational.Health and Safety Aspects of Materials, Physical and 
/ Biological Agents, con^ins a thorough review of the liter atute 
on which that standard is based. ' , ' o ' 

NIQSH/OSHA . • > . ^ 

. NI0SH was established under the Occupational Safety and Healtji^jict , / . 
of :1970 (the Act) with four main responsiBilities. These are: ^'V 

- 1. the conduct of occupational health and safety research 
for new and improved standards, 
id •: .2. the transmission* of -recommended standards to' the'Occupa^ 
" • tionaf Safety and Health Administration. o 



" * 3. the furnishing o*f technical assistance to employ ersv 

^-^mployees , arid others in the occupational safety and ^^ealth 
^e^ds^ and " > ■ ^' ' ; 

4. til^e^^^^ of an"^ adequate supply of health and safety 

professionals to carry put the Act. ^ 

OSHA, also ^established under the Act^ 'has the responsibility fory^ 

1. promulgating standards, , ^ 

s2, enforcing ^standards, ^ - 

operating a national recordkeeping and reporting sys^tem, '^ >^ 

4. \. providing employer /employee education, and, ' . 

5. *^ \nt:er facing with state regulation of/ eiftployment activities'. 
\. . ■■ ' V, . ' ■ ;■ . ^ , ■ ' . ^ : ■ . ^ • :., ■ 

While NIOSH ^and OSHA have distinct s^pecific t'^ponsibilities under 
the Act, it; should be pointed out that each has a snpportive rble 
in several qif the other's activities. One important difference . 
in responsil^ilities is that NIOSH does not have the authority to • 
issue citations, warnings, or fines, even if employers are fh ' 
violation of OSHA re.gulations . ' NIO§H can only recommend corrective 
actions to the Department of Labor/ NIOSH jnust, however, nbtify 
OSHA and affected workers in cases v^here imminent danger is discovered. 

At the time of the preparation of this presentation (^^^ 
NIOSH had transmitted more than 60 criteria documents to JpSHA.^ 
These criteria documents address the degree of hazard (including- 
an environmental limit for worker exposure) , provide procedures 
for monitoring worker exposur'e, and stipulate control measures to 
be taken for the physical agent , jchemical, class of chemicals ,^ or 
industrial processes addressed. Furthermore, NIOSH fias' developed, 
under a joint effort with OSHA, draft technical standards for 
most of the consensus health standards contained in Section 1910, • 
1000 of Title 29 of the U.S. Code oij Federal Regulations . ^ ' T^^^ 
consensus healthvS^^ consist of the AQO-plus Threshold Limit 

Values (TLVs) in the AtCm^ and the severar ANSI Standards 

(22) adopted by OSHA in fl971 to rapidly implement the Act. The 
draft technical s tandarcjs developed by NIOSH/OSHA in^thei^ Standards 
Completion Program include, in addition to the numerical air standards, 
provisions for ^ . ; . 

f ' ■ " • • ' ' ' ■ ■ ' 

1. ' informiaag the employee of potential hazards,' 
" 2. monitoring, techniques , 



3. . engineering and control mechanisms, 

4. medical surveillance progra^ns , and 

5. fire and other safety hazard evaluations . , y ; V 

' >■-' 

ACGI^l TLV' COMMITTEE /'^ : ■ 

The ACGIH TLV Committee was A pioneer and prime« contrxbutor to 
/the establishment of safe industrial exposure limits . This endea- 
vor was initiated during World War 11 and has continujpd with the 
publication of annual' lists which are continually revised and 
added to; Over 600 substances of indus trial interest appear in ^ -v> 
the 1976 TLV booklet ^l) / U^tii AugjiSft 27, 1971, the day of pro- ^ 
mulgation of the 1968^ TLVs iiito Federal standards by OSHA, the ; 
TLVs served only as reGommended limits bf good industrial hygi6:ne 
practice* and were used as guidelines by various^ states (sometimes 
with force and effect xJS law) and industries within the sta.tes. 
On August 27, 1971, the Department^of Labor promulgated the, 1968 ^ 
TLVs as Federal Standa'lM^with whiciJ all ^ comply. 

TLV CONCEPTS ' " . / 

The first catfegory of TLVs represents, with certain exceptions , .time^ 
weighted average (TWA) ^concentrations of airborne substances associated 
v^ith industrial operations and manufacture designed to protect the 
health and well-being of nearly all workers repeatedly exposed during 
a 7- or. 8- hour workday and 40 -hour workweek, not only for their ' 
working lifetime, but also after retirement. Because gf wide _ 
variation in individual susceptibility, however , a small percent- 
age of workers may^ experience dt^cpmfort from some subs ta^ices at 

. low odncentrations at or 'below the threshold limit; a sraallfer 
(yery low) percentage may 'be affected more seriously by aggrava- 
tibti of a preexisting condition or by development of an occupai- 
tional illness (2), One means of improving the coverage^ of the 

VTLVs would be tests to detect those individuals hypetsusceptible ; 
tb^ndustrial chemicals to which they may be. ek^jpsed.. ''*^ ', 

TWAsfl) permit excursions 'above the limit provided there is cbmpen- 
sation in the extent of exposure by equivalent devr;^tions below 
the limit during the workday. The degree of permissible excursion • ' 
for a particular subs tan9e is related "to the numerical value of » 
the TLV- TWA.. ' ' . " 



A second... category! TLVs are those designated with a eieiling value, " 
iTe.i , a njaximum value that s];iduld not fee exeeeded. There/are 36 
substances with a ceiling " (G) 'value, iij the 1976 booklet il) . Ceiling 
values-'are i>laced'ton substanc essentially fast-acting/in nature.., ' 

■ A(\jyaird category of TLVs , one ^addeciin 1976 y is .the/ Short "^Tenii ' 
' ExpSure Lira? t (STEL) the m /concentra^tion t:^b which workers ' • > ; 

, caxi pfe-^x periled up \:o |[5 minutes continuou&l}^ wi-thout 

suffering from -i "^J^ 

vl./ int^erable irritation, ^ 
. 2, ch^joftic or, irreversible tissue change, or 

\- ; :3^//''ic^^osis of sufficient degree to increase accident 



vproneriess^ impair self Trescue , , or materially ^'r 
f / worl^ efficiency 

■y ■.•■<-..,V : ■ ■ ■■■■■■■■ ■ V.,.:-;.-' ■ ■ ■ . - . 

. In a'dditiqny^^^^ foui'' excursions per day. are pennitti^dj 

' w'it-h at least 60 minutes between periods,- atid the TLV-IWA cannbt 

■ -ber-exije-eded.- -•. ■ . . ' 

.The TLVs are intended for use in the practice of industrial /hy|j^ne 
and should be interpreted and appljLed only by a person in this 
discipline. They are not intended for' use, or for modif icatiorir - 

■.■for- •use, ' ; ■ ■ ' ■ ' 

1. v-as a relative index of ^azard or toxicity, ^ . ! • : ■ ■ ' 

■ ; 2."*- in the evaluation or control of comiriboity air .pollution. 

■-•' ■'(!.. '■..■. ,.V \jiui'sances ' , - . ^ ■.' ' > ■ 

• ' • , 3.. in -es timating the toxic potential of continuous , uninter^^ 

rupted exposures or workshiifts differing from the 5-day / 
pier week, 8 -hour per ; day, 40-hbUr per wo'rk^ ' / 

. 4. as proof or disproof for a!n existing disease or /physical . 

. • condition^ or . 

■ 5. for adoptior^-fey^puntzries whose working conditions differ 
from those in' the Uiaited- Stated of America, and where 
? / substances and processes differ* 

.OPERATIONAL PRACTICES : ^ ■' . - '[y ■ , , ' : 

■ *' ■ . . ■ ' ■ ' . - ■■, ■ ■ ■'. ■ ■ - . '^ . ■ ■ ■■ ' ■ ^ 
Where two bt more organizations recommend air liMts^ what should 



be done if ..their recommehdatioris differ? The long- terij/approachp; 
is to await the. promulgating action of. OSHA following public hearing 



and the weighing of the .respectxve' 'evi recommended 
limit . The more immediate appro^th 'is to^^ • . 

toxicolbgic infbmation, ecbnomie^ ,i^ factors relating; t:p 

exposure cdntrol to arrive at a considered decision pf. 

the "^limit you wish to apply , r.emer^tisring th^ mast comply with - 

exi}.s ting Federal standards . The recom-^ v 

mendedv usually ^^^1®^*^^^ th^ knowledge ♦ . 

at 'hand. When NIOSH limits ate^di^ tend 
to be lower and^ reflect its s tatuteity^ to recommend standards ' 

that pro;tec t the health and^safet^;^ the^ workforce 

■at^'ail -^times.- ' ■ ' ' ' .'W' ' ■ ■ : ^ ' 

Special? policies are applied in evaluating those st^hstances used 
industrially that h^ve provien^c'arcinogen^ 

canceirs in animals under^^ Appropriate experimental conditions. 
Governmental policy makers 'operafc^^ that the 

state of the art of carci^nogenic etiology and control is insuf- 
ficieut to ^define csafe exposure levels.; JChus, iti practice, perr 
•missilile. expd»sures to carcinogenic .sjabstances must be the minimum 
feasibde exposure limits ^' ' 

BK)IJ0GIC' THRESH0IJ3 LM ^- . ' ; ■ ; ; ; ! ^ 

A secondvmeans of monitoring 'ah^^ pontrolling woi:k?ei!' exposurq^ in . . 
addition to environmental air m^itLtoririg, is the utilisation of 
biologic threshold limits . Such •limit^^^ been; - 

; a number of years in"' the lead -indus try and. are recdgnizeid/ by / 
medical and legal prof essionals. as indices bf oyerexpos 
unique features ^of.biplogic values are they measure the worker's 
overall exposure ;^3.hd they individual' and 

charactj^i^stT^ respons^^^^^ to the toxic agent. These measurements 
of response furnish a« ass eissinent of toxic insult and consist of 



1. 1 changes: in constituents , 
.2. ''^.changes in activity of a critical enz3mie, or 
^3.v changes in a physiologic function; 

Determination of a . worker * 6 exposure to a subs tance , or the biologic 

values , may be made by ' '.' \, V > ■ 

■» , ' ■ ■ ' ■ * ' ' ■ ' ' ' ■ ' • . ^ ' ' ' ■ ■ . ' • ' ' . 

.1, analysis of blood, urine/ hair, nails, tissues, and fluids- , ' 
- for the substance, 
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2. analysis of tissues g.nd. fluids to determine the metabolite 
^or metaboii-te^' of the substance, and 

3. analysis of the exhaled breath to determine the concentra- 
tion of the substance. ■ \ ' \\ ^ ' 

* Biologic measurements furnish two typeis of information: an index; of 

v^-6xposure and an index 6£ response,. > Major difficulties in restablishing 
^ biologic threshold limits ate the difficulty in establishing norms ^ 
^ due to ifv^ividual differences - among workers / thfe greater diffitultilBS 

' in developing sampling and analytical methods, and variables ^sxich 
^ as' functional derangements in thevorgans of metabolism ai;ijd excretion 

^and metabolic interactions with drugs. In addition, 'biologic moni- ' 
torin'g has very limited applications, for assessing carcinogenic 
" 'response to industrial chemicals . . Biplogic monitoring and enViron- . 

-mental axr monitoring, are utilized as complementary means of 
addressing worker exposure and protecj^^ing his health. 

PROBLEMS OF DATA 'acquisition- . , ' ' \ r 

One of; the greatest problems facing^ tandairds developers , e . g . , 
NIOSH, OSHA, and the TLV Committee of ACGIH, is the acquisitibn 
of appropriate data^ This is a major, *but hot the sole, r. factor 
why only 24 or so new limits are established yearly , although 
. several hundred new products are plkced on the"'market annually." 

1 1 is paramount to remember that industrial air standards" or / 
V limits are values for industry. :^owever-, industry in general does ^ 
not "develop anywhere near enough kinds and amounts o:^ data on its 
own products . Since the- state- and Federal 

governments are not in a position to provide qualified panpower 
anci accessible facilities to handle this problem in toto,' nor 
should they, ^a ipajor portion of the burden of toxicologic assessment 
of its articles. of commerce must 'be borne by industries. It does 
have'^ recourse, thojugh they be a Ifmitecl resource, -to reliabJLe 
toxicQiogy consultants and laboratories in the ^f^private sector to 
address such end^vors . ^ , \ t. . 

As the iast fiortipn of my presentation, suggested sources of infor- 
iiiatic)n on industrial toxicology are appen(J[ed along with suggested 
sources for ready referral as follows: i ' 



f 



/ 



Given these Ibw level Sr^US^^ does-i 

not produce disease ♦ We- ci%^^^^^^ low levels , disease 

doe§ ^or does not appe&r y rW^b^ ?iig!^ happen at other % 
levels of exposure, or wlft:h^j^3q>os 

conditiiDns. For f ibrou's /glassV^^ happens' to be an important 
question. Df particular-^ interest is the question whether the . 

iiihalation of glass fibers produce ^ 

On the other hand, what we can do with epidemiologic studies of . 
working populations is demonstrate whether there is or is not an 
increased risk of disease in man under conditions which prevailed 
,in thd past* If we cannot find an q^cess in"~a well designed 
investigation, it seems ethically and morally responsible to / 
as'siame that, despite any other evidence, an increased risk 'dbes 
not exist.. That does not say anything conclusive about, the sub- 
stahc'e with which we' are dealing, or whether it might not under 
some other*^ conditions pose a hazard to man's health. 

I hop^ you will agree epidemlcilogy is GommoVi sense. On the other 
hand , the application of epidemiologic techniques ' does require , 



m 
be 



my opinion, special training if epidemiologic evidence is to 
believable. ' > 
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, , • ' OCCUPATIOmL SAFETY AND HEALTH 

. . ' ■ - ;^ ■ . • _ • . ■■ ■ \ , . \ \ . . , , 

' Selected List of Infortnaftional Sources ' - - 

• ■ " " ' ' ■ -■' ■ ■ '1 o' V ' 

1. Referral .Services \ / 

National Referral Center for Science and Technology , Library 
of Congress, Washington, DC 2t)540; 



Science Information, llxchange , Smtt^iisonian Institute, 1730 M 

Street, NW, Washington, DC 20036 - » ' i 

■ ■ * • . . • . , . - ^. 

■ * ■ V ■ ' . ■ . , . . ■, ■ • 

Government Agencies 

Bureau of Mines, Department of Xnterior 4800 Forbes AVenue, 
Pittsburgh, EA152X3\ . , 

Enviroranetital Protection Agency, 401 Street , SW, Washington 
DC 20460 ' . . ■ 

Federal Regional Offices (10), NIQSH; OSHA 
Region I-Boston, MA Region VI-Ballas , TX ' ' 

Region II-New York", NY ^ " Region VII-Kansas City, MO . 

Region Ill-Philadelphia; PA Region VIII-Denver, CO f - 

Region IV-Atlanta, GA .; Region IX- San Ffancisco, CA 

Region V- Chicago, XL- ► ' ,Regj.on X- Seattle, WA ' , 

National Institute for Occupatidna^L Safety and* -Health, OHEW, 
Danac Building, 5600 Fishers Lane, Rockville, MD 20857 , 

Occupational Safety and/Health Administration, DOL, 200 Consti- 
tution Avenue, NW,, Washington, 00^^20210 

State and local Occupational Safety and Health Units (Health 
Departments, Labor Departments, Industrial Commissions , 'JDepart- 
ment of Labor and Industry; also St^ate. Regional , County and 
Ci€y Offices) 

Associations and Organizations , ~ . 

American Conference of Governmental Industrial' Hygieni'sts ,- 
P.O.. Box '1937, Cincinnati, OH A5201 ^ 
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American Industrial Hygiene Association, 66 South Miller Road, 
Akron, OH 44313 • ■ ". ^ 

Information Sources . ^ 

American insurance Association, Engineering 6c Safety Department 
85 John Street, i?ew, York, NY 10038 

American National Standards Institute, 10 E. 40th Street, New 
York, NY 10016 ' . ^ 

American Public Health Association, 1015. Eighteenth Street , NW, 
Washington, DC 20036 

American Society for Testing & Materials , 1916 Race Street, 
Philadelphia, PA 19103 - . 

D.epairtment of Environmental, Public, and Occupational^ Health, 
American Medical Association, 535 North Dearborn Street, Chicag 
IL 60610 - ^ - ^ 

Industrial Health Foundation, 5231 Centre Avenue, Pittsburgh, 
PA 15232 " 

Manufacturing Chemis'ts Assfocxation, Inc., 1825 Connecticut 
Avenue, NW,^ Washington, DC 20009 V 

''■>''• * - " ' » . 

National Fire Protection Association, 60 Batter5miarch Street, 
Boston, MA 02110. . , ' ' 

National Safety Council , 444 [N. Michigan Avenue , Chicago , IL 
'60611 . / ^ . ^ 

Journais and Periodicals / ^ ^ - 1 ' 

_ ■ ■ ■ . } 

American Industrial Hygiene Association Journal -(monthly), 6,6 
South Miller Road, Akron, OH 44313 

> ■ ' i ■ . ■ , 

^ ■ " . . ' ' " J . ■ 

. ■ f ^ I . 

Annals of Occupational Hygiene (quarterly) , Per garaon Press, 
Maxwell House,, Fairview Park, Elms ford, NY 10523^ 



Archives of Dermatology* (mgnthl^R Circulation Department, 
• American Medical Association, WO North Dearborn Street, ' 
Chicago, IL 60610 - 
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Archives of Environmental Health, Heldref Publications, 4000 
Albemarle Street, ^^V'Washington^ DC 20016 ^ 

Atmospheric Environmbnt (monthly) , Per gamon Press , Maxwell 
House, Fair view- Park, TElmsford, NY 10523 . 

Bulletin of Hygiene (monthly) , Keppel Street, LoTEiaon, England 
WC1E - 7HT ^ ■ ' - " 

Chemical Reviews (bimonthly) American Chemical Society, 20th 
and Northampton Streets, Easton, PA 18042 " j 

Industrial Hygietife 'Digest (monthly) , Industrial Health Founda- 
tion, 5231 Centre AVe^^ Pittsburgh, PA 15232 

- ■-■ ■ ./. .■ ■ . - ■ ■ ■ 

rinformation Sources - . . .'^ - 

Journal of the Acoustical Society of America (monthly) , American 
Institute of Physics, 335 E. 45th Street, New York, NY 10,017 

■. ■ ■ - ■ , ■ ■ - 'ii ■ ■ ■ ' ■■ 

Journal of the Air Pollution Control Association (monthly), 
APCA,*'440 Fifth Avenue, Pittsburgh, PA. 15213 / 

Journal of Hygiene (quarterly), 32 E. 57th Streety New .York, 
NY 10022 

Journal of Occupational Medicine (monthly) , published^f or 
American Occupational- Medickl Association, Mayo Publications, 
1007 Burlington Avenue, Downers Grove, IL 60515 

Modern Plastics (monthly), (Annual Encyclopedia Issue included 
in subscription rates) , McGraw-Hill, Inc., 330 W. 42nd Street, 
New York, N.Y. 10036 

National Safety News (monthly). National Safety Council, 444 
N-. Michigan Avenue, Chicago, IL 60611 • 

Occupational Health Review (quarterly) , Occupational Health 
Divisioh, Department of National Health and Welfare, Ottawa, 
•Canada , • - ' 

Occupationalv Hazards (monthly). The Indus tribal Publishing 
Corporation, 614 Superior Avenue, West Cleveland, OH 49113 



Occupational Safety ;,an4. Health (monthly;) , The Royal Society for 
Prevention of Accidents , 6" Buckingl^am -Place , Lbrid^ SWIE 6HR 



Safety, Standards (bimbiithly) V "PSHA-^^^p^^ Available from 

Superintendent of DocuiSfentS j^.Gi?^^^^^ W^sliingtoni DC 204t)2 

Reference'. Texts . . Pr- .'■■^'^ r / ■ - .'■ 

■ — ; — "i> » ■ \>- \ / • 

Air Sampling Ins truinents--f or ■Elyalua:tion^^ 

nants. 5th Editign. ' .1977.. American ^Cionferencie of. Goveriiinental 
Industrial. Hygienists '^^^ , ^ . i \ - 

Browning, E. Tj969. .Toxi.c'|;f^* of vlndiis^^^ Butterworth 
& Co". ' Ltd., London ■ ■ ■ • ' , ' 

Browning j E. 1953 / T^icit^^ S:olvents, 
Revised Edition, . . YL.KW: :;S.ti ti:%ery Office , London 

■. , . : - yy^ ^-^.^ ■ ■ ■ ' . - 

Brownjng^,. E. 1965/ ^Toxi-ci^^nd Metaholisin of Industrial 

Solve:Jts\ V, 'Elsevier 'Puhl^ New' York ' 



•s," . 'Elsevier •P^ubli^h^g'le Ne' 
;t , l'.: J^/-:^ Poi^a>.^-M25 ■ Toxi 



Casare1-t, L/ .JV'^Tjd'^^^J^^^^^^^ Basic . 

Science "of Poisoxii^r^ Mac^iiiaii^^^ Inc. Hew York 



Information SOuf ces , -. - . r * 



Documentation <yfv.;t;he:VThr^sla^^ Values for, Substances in 

Workroom; Air , ~ ilft^l. - Amer^^^^ 'C(5tif'erenpe of Governmental Indus- 
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TOXIG COMPOUNDS IN INDUSTRY 

Perspectives on Current 
Occupational Medical* Practice 



Irving R.vTabershaw 



Occupatio'hal medicine is developing rapid;Ly in a milieu which , 
is quite different from that of even two years ago, and markedly 
different from seven years ago j^hen the Occupati^onal Safety and 
Heal'th Act ^ (the Act') was passed. While the Act specifically 
affects occupational medicine j.'it^ is only one of the ttiany laws 
which in the last two decades are stimulating and mirroring a , . 
change in. social policy which goes well beyond the practice of 
worker health. Our society is demanding that iijdus try examin^4|nd 
accept responsibiiity forthe effect of its activities on. th^^^ 
health of its workers, on the community, on the users of its 



ducts, and oh the environment . • i- ■ 

Many laws concerning potential adverse effects on health' because; • 

exposure to noxious agents during indiistrial acti>i?i>ties were 
amended several times* in the last two decade^ . The C^^an Air 
Act has bpen amended six times since its original, pa&^ge. in 1953; 
the Federal Water Pollution ControlcAct of^l952 has be%n amended 
eight times;' and the Food, Drug and Cosmetic Act of 1938, 20 times, 
the latest being in 19P5^. I will not Ipurden yqu with other la,ws 
and amendm^ts, except to mention three noted as landmark l-egis- . 
lation: th'eyP^deral Coal Mine Health and Safety Act of 1969," 
the OSHAct'of 1970, and the Toxic Substances Control Act'df 1976. 

. ■ ■ ' ' ' ■ . **=^ 

The government agencies which set standards and enforce compliance 
under these l^dws impact directly on' health practices of industry 
and particularly bn tshe chemical sector. .But even more significant 
than the scope of these activities js the increasingly rigid inter- 
pretation of the intent of- the law'ty the administrators in the 
agfe'ricies responsible for regulation* and enfcftrcement . 

The total effect is to develop in , the American public -arid in its 
workers an awareness, and now it seems a national belief., that ^ 
if an accident or an illness at work occurs, someone. is at fault. 
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It, is either a^negligent or rfialevolenfe act of some person or 
torganizatipny^ften a profit making company 5„or failure on the 
part of legislatorfi- to pass a law to cover the situation, or the 
in6ptriess of enforcement on the part of the regulatory agencies* 
There is an ihcjj^^ by the public to accept^ati 

explanation of rgnorance, or inadequate information, or "an act 
of God" for any adverse health effect which can be attributed to 
the occupational environment . ■ . " v . 

Industry is responding, albeit irregularly and unevenly, to this 
social policy that it be held accountable for environmental or 
occupational health. It is adopting in major companies a' policy 
similar to the one it hasi regarding the management of money; that 
is /it is appointing competent executives and providing th^m with 
the skills and^disciplines necessary to identify and control 
potential hazards. It is also developing, an ^l-nternal information 
syst?em which will permit proper and timely decisions about health 
This acquisition of the- pertinent skills and^ disciplines , a'nd the 
restructuring of the company/ s bureaucracy and administration to 
integrate these disciplines in theAiuarporate matrix, toxicology, 
industrial. h3^giene , environmental ^^^^gi^h occupational medi- 

cine, regulatory affairs, and so forth, ^.^^aking place rapidly. 

The most" dif fircult discipline to incorporate -into the industrial 
framework is medicine. Some pjatterns and experiences -^or the 
integration of full-time physicians are available , but the proper 
relationship of corporate staff and policy to the part-time or 
on-call physician servii^^ the' sm units of a corporation'^ >i 

presents administrative, logistic, and prof essional difficulties . 

Thes^ difficulties in providing adequate occupational health ser- 
vices^ to ^the smaller plant have always existed, • but they have 
taken on a new importajice. Heretofore, they could be left to the 
local plant management to -muddle along with whatever medical care 
was available in the community . - .However , in the present social 
climate, adverse health publicity reflects on the parent corpora- 
tion both financially and publicly, and in some instances, ma 57^ 
threaten the' very existence, of the corporation* 

,.The impact of the^hailged legislative and social structure is 
equally great on the general practitioner or the part-time plant 
physician serving- industry, whpse ^ork takes on a new demension 
and responsibility . For instance, it is difficult in a private, 
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group, or hospital practice, to be certain thatjm^didai informa- 
tion is Icept , confidential, thait patientsf have ;^cceS5 to their ' 
records' wheri 'Tieeded, and 'that informed consent Kas been obtaiif* 
when necessary. , V . ' 




It is^..eye,n more difficult to accomplish these objectives 
carrying 6ut a' diagnostic or therapeutic procedure in "the vwotk 
situation, and at the same time conform to the legislative and 
regulatory demands of OSHAy EPA, FDA^ and'so fotth, to' ^^P^ . 
mana:gement appropriately informed , . and to retain the confidence 
and trust of the worker arid union. ■ t * ^ , - 

■■ ^ ■ ■ ■ '"^ ■ ■ • . ■ ■ 

Nevertheless i occupational medicine is a growing f ield, jf of the 
diverse health e:ffects whicK'can result from the massing of modern 
technology is at I'ast |^ing appreciated. Even ' were dt not regu- . 
lated , qccupational medicine would offer a f ertUb challenge to 
the medical practitioner^ The. industrial chemical revolution is 
less' than- two- centuries old\, and the changes it induces in indi- 
viduals and in whole ptipulations are still evolving. Many are 
being recognized for the first time. 



Although OSHA has been . in existenc5\f or six years , the; full effjzfct 
on rfi^dicai practice has not yet been^ realized because first yefirs 
were concerned mostly with safety matters . During the last two 
years attention has been- shifted to health, and some^. 40" criteria 
documents , review is of v the current status of knowledge of the ^rela- 
tionship of a known ifidustrial. toxin to environmental levels, have 
-been' issued. These are compendia of published literature on ■ 
specific toxins in industry and form an excellent library. OSHA 
has formally promulg'atedYonly iour stanciards : asbestos,,l-viiig^l . 
chloride, 14 carcinogens, and coke oven emissions, and is currently 
proposing fwo other standards,, benzene and beryllium. It will 
be illustrative and informative to concentrate on medical aspects 
of the proposed benzene standard, which encompasses* the background 
and problems currently extant in occupational toxicology. 

Benzene, a major solvent , 'feedstock, and fuel, ha^ been recfognized 
as a toxic substance for more than three-quarters of a century. 
The primary route of entry is inhalation, although there is some 
skin absorptiori. Exposure to high' concentrations affects the 
central nervous system p'roducing narcosis, coma, and death. Lesser 
amounts*' can produce itervous excitation, .headache , ' euphoria , and 
nervous irritability, and, lower concentrations produce vertigo. 



.dirbwsitiess 5 headache, and nausea/ These acute effects aria ieasi,ly 
recognised and controlled. , . . 

' ' . ■ . • • ■ . • ' ' • ' ' . .> ' ^ ••, .■ ' * V ^ • ■ ■' . ■ ■ 

vBeinzeije inhaled in .smaller amounts over a. longer period of time \. 

exerts a toxic effect on the bone marrow. The clinical indica- 
tions are essentially those of C5?'topenia, anemia^ leukopenia, ^ >- 
and thromboGy topenia . If exposure continues, depression of the 
bone marrow with aplastic anemia is produced. , The clinical, signs 
and symptoms^ are expressioi^s off the cytopenia . and nvimerous blood . 
dyscrasias involving one or a number of these elements have been 
describee!.; Death from, aplastic atlemia was common in year^ past . / 

The threshold limit value time; weighted average • (TWA) thate is 
the concentration of .'benzene that may be inhaled in a workplace^ 
without deleterious effect over a 40-ho,ur week and a lifetime of \ 
exposure^ has^ been reduced' progressively from IGO ppm in 1941 and \ 
is currently at 10 ppm J^'ith, a 25 ppm ceilingV The present standard 
does not mandate biological monitoring: . 

1941 IQO p^m'<^: Ma^Kimum Allowable Concentration ' , "^V \ 
' 1947 50 ppm» 8 -hour Time Weighted , Average 
.1948 35 pi)m \ 8 -hou^ Tim6 Weighted Average 
^ ; 195/ 25 ppin 8-hour Time' Weighted Average 

1963 . 25^ ppm : 25.-pptn Ceiliri^^ : . ^ . . \. - 

1969 lO" ppm S-hpur Time W^^^ Average (ANSI) ^ ^ 

1971 ID ppm^ / 8 -hburvTime Weighted Average (OSHA) 

' 1977 ;1 ppm-v /8 -hour Time Veig^^ 

V .? EMERGENCY STANDARD : ^ 

ppm = parts per millio?:i; 1 ppm = 0.0001%' 

The stahdardv proposed by OSHA will reduce, the allowable level, to ; 
1 ppm and a 5-minut:e ceiling sample and'^^^will buttress this standar^ 
with medical surveillance. 

•The reduction of the proposed standard is not based on evidence ^ 
that disease has occurred at the 1 ppm level, but rather -that • 
benzene^ has been judged by NIpSH and OSHA to be a carcinogen. 

It is admiriistrative polipy that all carcinogens be maintained 
at the lowest possible level for regulatory purposes. For benzene, 
'this has been determined tos^e 1 ppm, a level which is only ^ 
'slightly Kigher than benzeneSo^ concentration which occurs 
naturally i<n some environments. The evidence for the leukemogeiieci 
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of t^enzene. is 'a number of epidemio-logic reports, mostly' in the 
European literature, and a fedent study-lsyNIOSH which has ^een. 
demonstrated to have m^ny flaws . " * , 

All these epidemiologic, studies have grave deficiencies', and 
since le.ukemia hai^ not been, induced in animals with benzene, even 
though axiimal models f or* induction/ of leukemi'a exis t-, it is. qiies-. 
tiohable that benzene^is, a true carcinogen^ than a suspeqt , 

carcinogen. Nevertheless ,' OSHA proposes to reduce the standard 
to i Pl>mj when all substantial^ evidehce indicates, that any cytop^nia 
voccurs at 25 ppm or above, -v/ith a safety factor of 10,. and 'is > ; 
reversible if the . individual is removed from exposure and not 
r,e-exposed. , ^; 

:,\. ■ •• ■■ ■ ■■■■ --fv' ■ ■ ■■ ■■■■ ■■ . 

Whether or ndt it makes, the air .concentration more -restric$:ive", 
OSHAproposes that medical surveillance be established. Since: 
they estimate tiiat an5rwhere^ between 200 thousand and 2 million 
workers are exposed to benzene, thd mec^ical plrofession will have 
to provide this Surveillance, based- upon the requirements, of OSHA. 

The proposed standard states that the medical surveillance program 

consists of: : ■■ .. ^ • . •■ , 

"1. A history whpLch includes past work exposures to benzene 
* or any other hematologic toxins , a family history ot 

hematological neoplasms^ a history -of blood dyscrasias 
■ including genetically re-lated hemoglobin alterations, 
bleeding abnormalities', abnormal function of formed 
; • •„ ,. blood elements, a history of renal or liver dysfunction,^ 
. . a histo'ry o'f drugs .ijoutinely taken, alcoholic intake 
; , and systemic 'irifectiottis . i 

2. / AVdqmplete blood cou^^^^ including a differential white , 
- ^ • blood cell count. \ , • ' ^> 

3. . Additional tests; shall be conduGted where, in the 
• opinioii of the examining physician, alter-ations in the 

• components of ^tKe blood are related tq benzene exposure, 

4. All medical procedures shall be performed by or under^ 
. the supervision of a licensed physician, and shall be 

•\ ■:}.. provided by the employer without cpst. to the employee.' ..^ 
5 .. Medical ' surveillance and testing of 'each employee shall - . 
V.be^^^.fe^ thirty days of the. effective date >. 

•y»d!f t^^ and quarterly thereafter.- If an e 

is ac.eidently.^,or otherwise exppsed., to benzene by inges-tidii 
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iiihalation; skin or eye contact, or for any^ reason, an 
V etapl.oyee d^velppS^^^^^^ cornmonly associated 

with exposure •to b employer shall provide 

^ . - appropr:ig.te mecticaLl examiriatidns and emergency treatment"." 

• \, " ■ ... ». ■ ■ ^ ^ 

The ^history and physical examLnatibn of f ers no problem, All phy- 
.si^cians who have had experi^im:e^^^w^^ benzene agree the blood count 
is vital in determining earliest effects of bfenzerfe exposure i ^.:^^^^^^^^^^^^^^ 
the first' findings being a mild anemia and a macrocytosis which 
enco: xewers±\>le. Also, the blood count should include a whit e^^^ -. v 
count, and differential' to be carried out at Teast annually.-^^ 

1^'e ^provision for ad^ tes;ts does raise questions of scope 

and contejit/^^^ no clinical laboratory tests which 

are specific ftor benze^ne. NIOSH. recommends phenol in urine, 
reticulocyte and platelet count, and serxm bilirubin levels. It 
• is /questionable whether these bffer more than a complete, careful 
blood count * 

Ilie 'proposed regulations, and this, is true, of all the standards, 
demand that the employ^rT^inform the ^^^p^^^^ physician about the 
regulation,- ;;t^ worker, and worker exposure. /'.It 

also obligates the physician to write an opinion on the results 
of his medical i firidings , whether or not- t^hfe empld be at 

risk, and /^ny limits' to employment . / ^ \ 

The/i^^^ but by the plant physician would depend 

on the physician' s knowledge, „acumen^ and understanding of what , 
is necessary, desirable^ cost/effective, feasible, -and practical 
to protect the worker. The physician must understand the toxi- . 
Gologic properties of benzene and relate "the program to the use 
of benzene arid the hazard it poses to the worker in the plant. ^ 

The plant physician must respond ndtd only to the medical problems 
presented by the workers, but do so ;wi thin the requirements of 
OSHA regulations . These may .or may\no.t be in harmony with the' 
-plant physicianVs viewpoint. Moreover, should OSHA adopt 1 ppm 

will have to do many needless 
examinations / since^ no effect has been demonstrated in^apy hiunan' 
being or animal below 25 ppm. . 

It is likely these medical requirements will never be changed by 
the .regulatory' agencies • Perhaps" the most damaging aspect of 



..the rigid medical -requiremeTits is that once established^he . ., 
'physician will be unable to exercise his medical judgme^ oj* apply 
his time,' effort-, and concern to the welfare of his patieli'ts, 
where he helleves it is mOst needed. Finally, any abnormalities ^ ^ 
of blood counts and liver and kidney functions which turn up will 
have to be interpreted in the face of vagi^e OSHA regulations 
regarding medical restrictions. • *V ■ ' 'a/---:-'^':^-''^ 

The proposed standard, if passed, places; new responsibility vfor 
worker health on the physician, because the social climate Remands 
the physician be accountable for his actions to a regulato.ry agency. 
Industrial toxins will be controlled better, and adverse health 
effects will be recognized earlier and many prevented, but not 
without a great waste of time, effort, and physician manpower. . 
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. V TOXIC COMPOUNDS IN INDUSTHY ; V 

* Epidemiology 'in Studies of -Occupational Health 

Philip Enterline, PhD ' ; ' 

Recently someone asked the head of the Bureau of 'Epidemiology o£ 
a large government regulatory agency -what was epidemiology and 
an epidemiologist? said,v "Epidemiology is nothing more than 

common sense and statis'tics. We dpn't^need any special training," 
That was an interesting response, and I'd like. to explore with , 
you the extent to which it is true. . 

More formally, epidemiology is a. study of the^ distribution and 
the determinants of diseases in man. I want to underscore that 
last word ^man," because this is what distinguishe^s epidemiology 
from other scientific efforts relating to cause and effect. Genera:- 
lly,' it's not possible to experiment with man in the same way as ^ 
with^ animals^ ^o we must be satisfied to observe man within his 
environment. Essentially, we do not manipulate. man; .rather , man 
manipulates himself and the epidemiologist observes what happens . 

Now I would, not disagree that epidemiology is common sense, and 
I would hope most disciplines include an element of cpmrnon sense. 
In 1854 there was a cholera- epidemic in London and a physician 
named John Snow made some observations . To us^^ they might sedm 
like common sense observations, but at the time no others had 
made them. He observed the London epidemic was confined largely 
to people who purchased their water from one of the two water 
companies that served London. These two companies were in compe- 
tition; one difference between them was <5Tie water company drew its '^0'' 
water from ' the Thames below the city of LoWon, where it was quite 
polluted, and the other company drew water upstream ofC London, - 
where the water was cleaner and *didn- 1 . contain Londoil's sewage. v 

' Mi. ' ' ' ••" i ' ■ ■■ ■ 

Snow observed that people *who drank water from the company drawing 
from the polluted area of the river had a 'cholera death rate of 5 , 
per 1,000 in the ye^r*1854. By contrast, those people who drank 
water drawn upstream of London had a'death fate of less than 1 per 



1,000, a five-fold difference. Formally, epidemidlogists call 
this the Method of Differencie, and that seems like common sense. ^ 
The difference had something - to do with the waterj quality, and 
this made sense in the context of John Snow's observations, . 

Snow also found a section of the city where people could draw from 
one water- company. or the other. The water compaiiies in some parts 
of London competed head on- -they had pipes going j down the same ' .■ ^ 
Street,: so that' one-onight choose to buy from one i company or the * 

other . He studied those sections of London sepaicately^and noted_^ 

the cholera death rate in these sections was just halfway between 
the death rate of sections of London that had cl<ean water and that 
of sections that had dirty water. He compiled ^' table showing th&t 
in what we'll call the diarty water section, death rates were 5,; per 
1,000 in the mixed, half dirty - half clean section, 2.2 per 1,000; 
and in the unpolluted section, with people drawing water from the 
non-polluted section, about 1 per 1,000, a definite variation. 
Epidemiologists would call that, the Method of Concomitant Varia- 
tion. It means that the more of w;hat you believe to be the agent 
is .present, the greatet^is the response., That's a level of epi- 
demiological evidence, and it is also common sense^^ ^ 

Finally^ Snow verified all these observations by looking at a 
single is treet^here he^noted two factories/ One factory was making 
percussion caps, employed 200 worker s^ and in a single year had 
18 Jfeaths from cholera:. - Th other was a brewery that employed 
70 workers and had no deaths . , He talked to some people about the 
brewery workers; and he said about on^, 'iMr. Higgens believes 
thsft: these -men: don't drink water' at all." " 

This^is a- form of re^lfication. If one finds the same thing over 
and over again, there seems ' to be an element of truth that would 
not be present if one observedjit once but did not observe it 
upder any other condition. . . 

■. ■ ■ . ■ '/ ■ :'••■■■.■'■ 

So there are three methods, the Method of Difference,,- Method of 
Concomitant Variation, and the phenomenon of Replication. They 
all involve coninon sense. Another* thing : John Show didn' t know 
what the agent wks, that caused cholera, but by using "these methods, 
he figured out how to stop the epidemic: by changing the water 
supply, the incidence of cholera could be modified. : ' 



Npw I would like : to project ^ this idea into the^ caticer problem. 5 
TbijS does np^^ee^ the cholera , problem, with dis- 

ease 'foll^^ exposure and a short incubation period. Rather, we 
may. feave longr ^xp^ long^incubation period with appearance 

of the ;diseai§e mu^ 20, 30, or even 40 years later. 

. This^ pofees seri^^ logistical problems- in. conducting epj|^miologic 
studies, and r.w^ 

Figure 1 shows -Ith^t; it takes a long time for cancer to appear. 
It also shows ^bme thing else, that the pattern of appearance is > 
fairly predictable,* The figure demonstrate^ the incidence of 
leukemia following the explosion of the atomic bombs at Hiroshima 
and Uagasaki^in 1945. Note ttiere was some , excess of leukemia in 
1946, but not much alDoye what might, have been expected. There 
was "a peak .incidence of leukemia somewhere after 1950. Then tlje 
incidence began. tddeclinej and after about 20 years or so/ it fell 
back to^ normal. . 



This illustrates how a single exposure to radiation might affect 
the incidence oJ& the disease. Not everybody got the disease right 
away, some people got it sooner than others, but there was a kind 
of modal period.L. a ' period when more people got it than in any other 
period. 



The distribution of leukemia cases was close to a iriathematical 
function called a- "log normal dist^|(l>^tion is shown in 

Figure 2y which represents exposyxleptp a single dose of asbestos 
and the time to appearance of a timior^ Here, the mediam time is 
24 years, but it is possible fot some cases to show up. within 6 
years. It is also possible for some cases not to show up until 
^0 years. We fitted the log normal curve to a lot of data, and 
it seemed to be a pretty good predictor. If one knows the mathe- 
matical function that describes some phenomenon j it is. very useful 

in research terms . ; 

• , . ■ " •• •. , ■ . ', ■ ' . ,■ ■ _ fl 

Figur6 3 adds another dimension, and that is the fact the time it 
takes for a tumior to appear is -dependent, upon thie intensity of the 
dose. For a very mild dose, the tiomor might not appear for a very 
long time. For a very severe dose , the tvraior might appear rather 
quickly. The figure shows a series of log normal curves. These 
incorporate two additional ideasi. The first idea: is that the 
amount of disease is directly related to the dose. We say this is 
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'Figure X. . Incicience of . leukemia at Hiroshima 
and Nagasaki ; ■ . ■ ' , v 
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Figure 2. Respiratory cancer resulting from, 
a single exposure to asbestos . 
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a .simple direct linear relationship. Secondly, the time to tumor 
is a function of dose. This was discovered about 1967, and it^ . 
appears the function is one over the cube ^root of dose -- the in- ,. 
verse cube root of dose i In the asbestos example, Hthen, for ex- 
posure to 1.5 fibers per cc, large numbers of tiimor would show up . 
after about 80 years, and some could appear as late as 120 or 1^0 
years after the exposure. 

The foregoing example is very theoretical,^ but jthe practical meaning 
is that not inany jJeople are going to be concerned about timiors that 
show up 80" years after the exposure, because they will not be 
around. But it adds anotjier dimension tfo the business of setting 
threshold limit values , a warning that we might have to consider 
aldose level where the tumors would show up in 150 years. It is 
important to realize in studying the epidemiology of cancer that we 
may have long latent periods , determined to some extent by how 
intense the exposure is that we. are investigating. 

Returning to the Method of Difference, ' I began to get involved in 
industrial epidemiology 20 years ago,; and some of the first data 
I received had to do with death rates ^ in chromate workers and 
oil refinery workers as shown in Table 1. 

■ ■ ' - ■ ^ . ' - , ■ ' ■ ' i - 

Table 1. ^ Lung cancer mortality experience for . ^ 
U. S. chrcDmate workers* compared with 
oil refinery workers+ ' . 

Annual' rate per 100 ,000 
Age Sr. 50 Age ^ 50 

Chromate Workers (1930-47) - 197 ^ , 480 

Oil Refinery Workers (1923-38) 5 / 22 

y-*hased largely on group life insurance records in six plants - 
11,019 man-years. 

+From jylachle and Gregorius , ' 1948 ' ■ : , 

Here, we are dealing with deaths from lung cancer. One can 6ee 
the magnitude of the difference is simply overwhelming. The 
chromate workers under 50 years old have a death rate of around 
200 per 100 ,000, and the oil refinery workers had a death rate 
of 5, a forty- fold excess. . It is almost as bad if one. considers 
ages 50 years and over. This is a 1948 study, one of the early 
observations on industrial cancers. 



The Method of Concomitant Variation is very important in occupa- 
tiqnal disease epidemiology. This involves working with industrial 
hygiene people to try to find out what were the different, exposure 
levels* I think that is one thing, very much lacking in many studies 
today and certainly, in j:he old studies . There were no estimates 
-of what the exposures were that caused the observed response. 

Table 2 is from a study we did on asbestos workers." T^ 

go back to the 1920s in terms of their exposure, to fairly high 

- levels. . The purpose here is to show there is a dose-re^si)pnse rela- 
tionship, and the Method of Concomitant Variation suggests there 

is a cause arid effect relationship. . 

- ■" . "' . -v.- . •-• -■ _ 'Pl- 

iable 2. Relative risk for respiratory cancer among 

; ,^ retir ed asbestos wgrkers 

. Years since Mean dust level 

first exposure * 10 mppcf^ 10 mppcf+'^ " 

. under 20 I . X.2 3.1 

^ 20- 29 , 1.8^ 3.6 . • 

30 or more r s 2.8 ' 4.7 V 

^ Millions of particles per: cubic foot 

Table 3. Observed and expected respiratory cancer dearths . 

and standardized mortality ratios by intensity , 
\ arid duration of /exposure * 

Intensity of Duration of exposure 

t^xposure " (j»g/l urine) Under 25 ye^s 25 years and over 

^ . . Obs .Exp S>lR Qbs Exp SMR 

50 - 199 : 2 -2.1 95.2 10; 3.6 211..^ 

: 200 - 349 >^ 1.5 266,7 8 2.2 363.6^ ' 

350 ;\and over 3 0.5 600.0* 5 0;6 833. 3(* 

To demonstrate this vith another isubject. Table 3. (above) ^s hows 
some data bn smelt-er workers Vho were exposed tb arsenic, l^otice 
\^T1 the lower tight hand corner the very , high relative risk fpt .. ^ o 
Vpeople that had urinary arsenic levels of 350 or over, and who 

- were exposed for a very long time. Here is very clear eyidehce 
of a. dose-response relationship, whetlier we measure dose as the 
average intensity of exposure or as dura'^on of exposure. In 



fact, there are almostr^ei%ect linear relationships, and either 
variable is a good predictor of the amount of^ disease t^hat will 
^>e observed. Note the niirabefs are moving in a systematic way 
across this chart, from the upper left hand corner to the lower^;.^-^ — 
-right corner. - 

\ ■■ ••; -y -v ■ ■ . • ■ • ■ : ' •:v •■ ■• *\ ' ■ ■ ■ •■ V-,^' ■■• 

A. very important part of the epidemiologic method is to show there ■'. 
is a dose-resppnse^ relationship. That has been one .df the prime 
pieces of evidence on cigarette smoljcing, that the more you smoke, 
the higher is the risk of lung cancer. This is a very important 
tLeg upon which to baae evidence of c'ause and effect relatj.onships 
in any kind o£ population and particularly an industrial p<^pulation. 

QQnsidering again the Method of Consistency, Table ^4 shows results 
o£?all the epidemiologic studies that were done on asbestosyin 
North America which cqnld be^compared. They all show an excess in , 
Relative risk. " UnLfortlinately, all were done a little differently, 
and I had to do some correction of the data. In the last column, 
liowever,' after making the corrections, w^ find all show the same 
thing— that the' excess-' risks are high and^not dissimilar. " 



Table 4. Relative risks and corrected relative risks 

for respiratory cancer for 6 studies, 20 years 
, at ^try since first exposure J 



Reference 


Relative 
risk ' 


Death certj-f icate, 
corrected 


i Death rate 
correctfeci . 


Sellkoff 


, 9.2 . 


7.6 


6.2 


Enter line 


3.0 


3.0 


' 2.9 


Cooper- 


- 7.8 ■ 


7.8 


6.7 


Wagoner 


.2.8 


2.8 


3.6 . . 


Selikoff 


8.2 


6 . 8 0 


5.'5'-.-^..--: 


Selikof f 


• - .5.8 




4.7 
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Finally, a word about what cannot be done.. One thing we cannot 
do with epidemiologic studies is prove an agent or substance does 
not cause disease. All we can do is find out whether there is an 
excess of the disease given the conditions under which worke:^s 
are exposed. I am curreiitly engaged in a study of :the health of 
fibrous glass workers . Average concentrations of respirable . fibers 
iti fibrous glass production facilities are very low, below '^yen \ 
the lowest of the government ' s proposals for exposures to fibers • 



. . TOXIG COMPOUNDS IN ID^DUS TRY 

- • • ■ ' J • r ■ . ■ ■ . ■ " ■ ■ 

Coptributions of the Industrial Hygienist -. 

' ' Ralph G. ^ Smith, ..PhD . . - ;. 

The prevention of adverse health- effects arising from occupaticbnal 
exposure to toxic compounds is certainly one of the major actiyi- ■ 
ties of the. industrial hygienist, arid may very well consume 90% 
of the tiirie and effort expended for industriar hygiene activities . 
in many organizations. It is imperative that the industrial ^hygii 
enist be recognized as an essential metnber of a team of specialisis^^^^ 
concerned with occupational health and safety, and not operate in 
a world consisting only- of ^ air sampling pvmps and OSHA seandards. 

The need for close working relationships with industrial physicians , 
nurses , safety specialis t s , and with increasing frequency , epidemi- 
oLogist^"is great, and health and safety progr^ams which operate 
as small autonomous units must be considered unsatisfactory, Havihg 
established, this rather s^elf- evident: truth, 3;e^ us briefly examine 
the industrial hygiene " approach to dealing with toxic compounds . 
as it has, evolved to. the |>re sent. -time. / 

Industrial hygiene i-s w6ll defined as , "The Recognition^ evaluation 
and control of those environniental factors or stresses , - arising 
in or >from the work place, which may cause sickness , .impaired healthy 
and welt hei^ig, or sigriificaht discom'fort and inefficiency among 
workers or . among the citizens of the community" (1). ' ; 

RECOGNITIOisI , " ' 



Although each of these activities is important, T believe the initial 
"step of recognizing- the potential for the( existence of ha'zards due j 
fco tSxic substances is of the greatest importance. It is frequently 
a routine matter to evaliaate, by' air sampling pr other means, the 
magnitude of a hazard, and once measured, the control of the hazard 
may also be a rputine engineering matter, but none of tl;iese activl^,. 
ties will be initiated unless there is an awareness that a hazard .; 



may exis t . 



It is very important to ^establish whether or not the substances 
of interest ^.9_aT^ be expiected to be present in the atmosphere as 
^particuiate ^suspensions , or gases or vapors. Obvious Ijy the ; 
sampling technology will vary for each physical state, and on . ; 

.occasion it is difficult to make an exact prediction of the most 
probable physical state. Many compounds, particularly organic 
compounds of low or intermediate molecular weight, tend to have .'^ 
sufficient v^por pressure that although they may ;be disseminated 
as an aerosol, it is likely some of the subst'ahGe^ will volatilize 
andi be present as a vapor. If eolledtion and analysis is limited 
to sampling by filtration, obviously the vapor portion will be lost.. 

For those substantes which may exist in either the vdpor or parti-. . 
culate phase , it will frequently be folin^ that the permissible aiif . ' 
cbncfentratioti will be different for each physical state. Good - " 
.examples of this phehomenon include the oil mist Threshold Lim^.t ; 
Values (TLVs) and those for ^capro lac tarn. Experience hap shown c . 
with tne latter substance, for exampliSj that the material is sub^ 
stantially more irritating when present as a fine dust suspiens ion 
than wlien< vaporized by the application of heat. ^ 

The personal monitoring devices normally give data which can be 
interpreted ciir ectly as time-weighted .average exposure , thus making . 
it a simple matter 'to determine the extent of compliance with ' 
standards which are expressed as time-weighted averages. T It should .> 
be noted,/ however, that all time-weighted average exposure standards . 
include provision f or maximum excursions which may hot be / 
for^ipore than, specif ied periods of time. If it is .suspected that 
higher corifcentr at ions may^. exiis t at any time during the work:, cycle ,^ \ 
it then becomes necessary to sample by some other means to determine j 
, for example ,\ the IS^minute concentration which might be 'Experienced', . 

In other cases .standards are designated as "ceilixlg" . values , or ^as 
short term levels o£ some kind 'that must -not be exceeded. Clearly 
the long^ termt-measureimiehts obtainable by the personal monitors , 
are not always adequate for such measurements. 

It is worthwhile to note that although personal monitoring is rfe- > 
quired by ^ many federal standards, it is* still useful on many occasions, 
to perform what is generally designated as '^an area sampling, with a- 
device maintained in a fixed location., A large lead and zinc ^' 
smelter^ for example, contiiiues to monitor near ly° 100 fixed points 



> /routinely/, in additi^^ 

i e valuation/ . and thfe^^^^^i much is learned 

' by . t)ie f ixied samplers i which would not J>e revealed by mobile samplers 
attached to workers v^^^ - S it is possible to note that a 

given area is uridergbing an upward trend, or that a sudden change 
.in ambient lead concentrations , for example , has occurred. Suck 
. /informatipn may serve -as a • warning signal and/lead" to corrective / 
.-.actib^ worsens. ^ : ' . 

In relation :to the measurement of short term concentrations of gases' 
and vapors, it is attractive to use indic^feing tubes, and although \^ 
there ar ft many limitations' to 1;he use of such tubes ^ they are be- 
coming more reliable and Cisef ul cjue to the ijonprovemeut in quality . 
resulting from the' NiGS,H certification program. It is now, possible 
^tp use certified tubes and be reasonably confident that the results 
wl'll fall within the limits permitted, by the «2r€is^ify^^ 
•piere is^ a use of the tubes £pr^ long- tqrm sampiling,'^^^^^^^ ^ 

whiexefby . the worker wea a device which holds one or mpiTe tubesy 
through 'which a.^tiir^; is drawn at a very low sampling rate for anT 
extended per i(^ '&f\time Providing the appropriate calibration 
dajta are aval iiab;|^^ the supplier or f i-om the user^s own labora- 

tory, such sampling may indeedf be attractive due to its simplicity 
^ and direct read-out.' There are still -^inherent limitations in the • 
use of aM indicator tubes, -and care should be taken with respect 
to such variables as the age of the tubes , the. presence of inter- 
fering substan^s, se^nsitivity , and /scN^rth. 

, Even more attractive a^^^ are the relatively new 

units gerier referred to a& passive samplers , which are designed ■ 
' tQ be worn as simple badges attached to the worker, aiid which are 
.thereafter removed ,and ainalyzed by some appropriate tneans in the 
1^^ ar^aj: least two such kinds of devices currently 

/Tipri th^ market j ^ bot^^£ described (2 ,3)^ [ 

:^nd which a^^ The flr^ device has been sm)wn 

to give feixable dioxide and nitrogen dioxide and 

" oughtr tp be applica^ vapors also. The second 

uni>t is>ecif ic f 6?: mere and in tests performed by NIOSH, 

r proV^d to , be surprisingly accurate for integrated measurements of 
mercury vapor. Undoubtedly the simplicity of such devices will 
encourage research efforts, to increase their number, validity, 
and. reliability. At present, however, it is probable that results 
obtained widKsuch^devices would not be considered adequate for . 
demonstrating compliance with OSHA standards. 
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Another type of instrument useful ih evaluating occupational, exposure 
to toxic compounds is the continuous monitoring device , which, is . 
ilsually'equipped with a recorder and/or alarm to alert those in 
the^area to the presencie of a potentially dangerous concentration 
of some gas or vapor. Such units are commonly found in areas where 
large quantities of hydrogen cyanide could be evolved]; and are also 
useful in. measuring carbon monoxide and other gases wh^ich have poor 
warning properties, v 4. , ' 

Once the aii: has been^sampled and the substance of interest collected 
by suitable means^j^t is usually necessary that analyses be performed 
in the laboratory; . although much analytical work has bfecome routine , 
there are some problems of current concern. First, the concern with 
rather uncommon chemicals has challenged the 'analyst , and frequently 
it is difficult\to devise a method which is suitabply sensitive and 
specific for the chemicals present .in the worK room .air . Another , 
problem is posed by the government standard for "coal tar pitch , 
volatiles," wherein the analysis is conducJ:ed for that portion 
of the sample which is soluble in benzene , rather than for -active 
ingredients such as benzo-a-^yrene which may be resp^^nsible for 
the standard .in the first place. ^ / 

There -is an increasing nteed for the .ai^ to adopt more sophis- 

ticated methods capable of differentiating different valence states - 
of elements like arsenic and chromium. .In the case of the propose 
chromium"; standard, not only must- the analyst limit analysis to 
rhexavaleht chromium,; but also the solubility of the compound may 
be a factor in measuring the hazard. In other instances, a standard 
may vary if- the substance is present as a fume rather than a dust, 
yet the analytical methodology for making this distinction is almost 
nonexistent. ' \ ' .* : • 

A partl-cularly troublesome problem is created when complex organic 
mixtures like most modern plastics ^re heated for extrusion or other 
purposes and thereby release a mixt;ure of gases, vapors, and fumes 
about which relatively little may be known. The collection and 
analysis of these products is a subject about which much less .. 
known than is desirable. , , . 

Finally, it should be noted that the requirements of modern standards 
are such that; a great number of samples will , be taken in the course 
of, several years, and recordk^ping becomes a formidable problem. 

• . * 
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It is probably essential that' most orgi^nizations, particularity 
the larger otie^ , devise a system for storing basic air sampling 
data in such a way that it can be readily retrieved for future ' 
interpretation. In general, the data must be^stored 'in at least 
■tw o w ays^ the fir st relating to specific work operation s and t he 
second relating to individual workers. Many Indus tr iar~hygiene 
organizations have evolved excellent systems and are finding them 
Be most convenient and useful. » \ 



Consider a'tioii should also be given to biological monitoring whferr-- 
ever applicable, in the recognition that air. sampling is of ten 
limited in its ability to predict the true, extent of absorption 
of toxic Compounds in. the work place. Then it is necessary to 
confer with medical and nursing personnel concerning the desir- 
ability of such employee te&ting, as well as it&.:implementation. 
Many substances can be detected in bldod, urine,, or breath, and 
it may be useful to look for kiiown metabolites of the substances. , 
Relatively few biochemical determinations 'ar,e as us etui as blood- 
lead levels, however, and often difficulties will be encountered 
in interpreting results of sampling. - 

When the above actions have- been' taken, ideally the industrial 
hygienist will possess the information required to make an asses s- 
yfment of the hazard potential for the work operations studied, 
depending upon the nature >f the substances encountered, he may, 
wish to base his actions primarily upon time- weigh ted average 
exposures, which may be compared to existing standards,' or he may 
be concerned with short term concentration peaks for other sub- 
t stances. Jf the data relate to such well known toxic compounds 
as carbo.h monoxide or phenol, the appropriate course of action 
m^ be relatively easy to select. ^ . ^ 

■ V . ■. . ' ■ ■ ^ ■ ■' ■ ■ ■ ■ ' • 

In the simplest cases, whenever fe4g/al standards of TLVs are 
available, they may dictate certain courses of action, or at least 
serve as the best available guideliTies . It is much moire dii^eficult 
to take appropriate action when no such standards exist, and un- 
forti^nately there are many instances where exposure to toxic com- . 
pounds does occur, yet no recommended permissible work place limits 
are available. 

Perhaps fhe wpi&st possible case, is the situation where 
of yomplex organic compounds is in use, no sta 
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them haye KeeTr~prt)p relatively little is known about the 

e£fects.?df \^^ each, and nothing'is known of the possible . 

interactions which may occur "either in the atmosphere or within 
subjects In my own exper ie nce ^ such: - 

situations ar \ fr equently compounded by yet another variable, 
that of infrequent or sporadic exposure resulting from ba^ch- type 
operations, . . ^ 

It is impossible to outline the best, intms trial hygiene approach 
to such situations, except in the most gela^al manner, ^In essence, 
the industrial hygienist is compelled to act ^s aVTLV commit^^ 
or NIOSH standard-producing group, and seek by whatever litdans ^ . 
possible to make a reasonable' estimate of what a permissible air 
standard should be, as well as what other precautions relating 
to skin absorption, and so for-th^ should be >taken, 

Itvis ^highly desirable, if not imperative , that all organizations - 
utilizing a "number of compounds for which no official or suggested 
standards dre available, designate- a committee consisting of per- 
sonnel from industrial medicine, hygiene, safety, and other involved, 
units to assemble all available i^cifpmlat ion, and to formulate in- • 
house permissible concentrations for; the workplace Environment. 
This committee should further be ^ charged with making recoitftnfenda- 
tions concerning the need for more information, when it is apparent 
there is almost no data base for leaking the required decisions. 

There' is another aspect of modern industrial hygiene ' procedures 
which has been growing in importance and will certainly continue 
to become a subject of increasing concern. As noted previously, 
there are many instances, when data* simply ^ do not exist to justify 
the establishment of a given permissible environmental level of 
a substance- The 1976 edition of the "Registry of Toxic Effects p 
of Chemical Subs tanc^," or the "toxic substances list" as it *was 
xnrBv^^sly known j contains some . information, on nearly 22^000 
dif f/fent substancei^. Presumably any or all of these may be used 
by^Come industries^ but OSHA standards exist for less then 500 
Sims tfanpe s ,v and many of these are not supported by convincing 
tcpkcological or epidemiological studies. * • • 

The pressure to obtain better data in order to substantiate a 
given standard or perhaps to refute a proposed standard has 



mounted tp such an extent that there is a great deal of activity, 
to perform epidemiologidal"^ studies, usually retrospective, in 
order that mortality ^^nd morbiditiy f indings niay be made quickly ; 
available. Almost^ invariably such studies are successful in 
mpbiiizing adequate mortality data and possibly even morbidity 
data bUf, practically without exception the enyironmental data - 
will be found wanting. It simply has not been the practice during 
the preceding decades to routinely sample the work environment , 
in such a way that a large body of data adequate to interpret ; 
epidemiological findings Is amassed. - 

It is impossible for .the industrial hygienist to create data for 
the past, of course, but he and -the other members of the- indtis trial 
health team should be examining their own operations for the pur-: 
pose of determining what sampling data could be useful in establish- 
ing the necessary dose-.response relationships for substances of 
importance to the prganizat ion. Many example could be cited, but : 
perhaps the situation with respect to inorganic arsenic is as good 
an example as possible. ; 

For many years/, the permitted exposure to inorganic arsenic was . 
0.5 mg per cubic meter, until NIOSH recommended in a criteria 
Sioctjment issued in 1973 the time-weighted average concentration 
be lowered tof 0.05 mg per cubic meter, or 50 micrograms per cubic 
meter. Subsequently, -fevidence released by several industrial 
arsenic-using companies suggested that some forms of arsenic were 
carc^inogenic, and accordingly, NIOSH revised itis recommended standard 
downward to 2 micrograms per cubic meter in a new criteria document 
issued in 1975\^ ' ' 

Underatfandably, many industries affected by the new standard were 
greatly concerned and attempted to mobilize evidence that the 
propojsed standard was far too restrictive . Several major, copper 
smelters were among those most affected by the proposed standard 
but quickly found themselves in exactly the situation referred to 
earlier, with inadequate environmental data tp support their posi- 
tion. Certain epidemiological studies have shown an increased 
incidence of cancer in some smelter^, and the smelters argue that 
these cases .were the result of greatly elevated^ exposures in 
past years.'. • ' . y" 



AlthougH' their position may be correct, the smelters are thus 
far in the position of bein§ unable , to present sufficient environ- 
mental data to support any Apparent threshold of carcinogenic 
jajctivjLty. ^ ^In -recent years , however the tempo of environmental 
sampling for arsenic has increased greatly, and it is highly . ' 

probable that it will 1^' possible, in the rela^iively near • future . 
to begin to make reasonable estimates of the ,;apparent threshold 
of carcinogenicity for arsenic compounds in t;he workplace. 

Unfortunately thp long period of time required to produce cancer . ' 
of occupational origin limits, sthe dnimediate usefulness of currently 
acquired data," and this may tend to dis,courage ambitious sampling 
programs which could shed substantial light on cancer-exposure 
relationships. But it is improbable that satisfactory data will . 
be obtained by any other means Cei;;tainly , the industrial hygi- 
enist .should be encouraged to confer with the epidemiologist re- 
garding his data requirements. ^ 

■ ■ ■ ■ . .- ' " . - 'i. - ... 

In cases, where the toxic compounds are not netcessarily suspected 
of being carcinogenic, studies begun as soon as the industrial 
hygienist is ^ able to commence them could be valuable, in helping 
to establish no-effact levelW arid possibly threshold levels. One 
major chemical company , which has long been noted for the general 
excellence of it:s industrial hygiene program, has made it a practice 
for years to make notations^ of sinsbry responses experienced by 
the industrial hygienist during the course of his sampling and 
related ,inves tigations The data accumulated over a. period of 
years by several industrial hygienists proved to be very valuable 
in the formulation of appropriate environmental standards for 
chlorine, where the principal problem is irritation of the eyes 
nose, or throat. " \ ^ 

CONTROL ; . r _ v 

The control of ^hazards which have been identified and evalua.ted > 
may be a routine matter which is easily handled by the engineering 
staff of the organization, or it may be^ f ar from routine aind entail 
^extremely large e^tpenditures . Certainly, the most common control 
strategy invo Ives ^ the traditional use of exhaust vent ilatioi^, ' 
combined with maximum enclosure of the> operatioti. . With .the^ adveri^^^^ 
of evet /more stringent standards, however, this approach may riot 



be adequate for many situations, and it is essential that considera- 
tions be given to , such measures as process alterations.' which, permit 
the to tail separation of the worker and the toxic compourids, usually 
by total enclosure and automation. / For sopie potent carcinogens, 
'this is already a reality,/ and fdr many other toxic compounds it 
is very likely the--e«l'y practical means of achieving compliaric^ 

with the near-z^ro standards. 

' ' . '. . . ■ . " . " . ^ '■ ' ' " 

Control of exposure to toxic compounds by respiratory protection '.-^ 
is the "last riesortV*' approach, which should b6 required only when 
engineering control, is impossible or extremely "impractical . OSHA 
gene:^lly frowns upon, the use of respirators'^.of any . kind, but . 
there are many situations ywhere the use o^f a well designed supplied- 
air respirator, for exampie, may be the best method of accomplish- ' 
ing the required . degree of worker protection. 

Regardless of vxhe expected consequerices pf occupational exposure 
to a substance, it is apparent the requirements of OSHA and the 
Toxic Substances Act will inevitably increase the demand for goad 
environmental exposure data for almost all toxic compounds in use 
by industry. Although the- industrial hygienist may d^plo^r^ 
burgeoning need for .measurejnents of levels of Exposure, it^ is' highly 
unlikely that .the pressure to obtain such information will decline; 
rather it will tend to increase with the passage of time. 

The industrial hygienist and all the other , members of the^^^^^h^^ 
safety team should. do everything possible" to keep up with the - 
pressures created by legislative demands , and if possible, anti- 
^cipate those demands and have the answers prepared before the 
questions are asked. ' ' 

\- • • .- i . . ' - * ^ . > ■ ■ ' ■ ■■■■ 
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. EMERGEi?CY MEDICAL PIANNING 
• AND INDUSTRIAL DISASTER 

. ' : A Pre- Triage System • 

for Mass Casualty Care 

Max Klinghdffer, MD 

For the pas>t eight years, th^ disaster program at 0' Hare Airport 
hfas been based upon a two-phase pre- triage program', which is also 
the pattern for the Memorial Hospital of DuPage County and, in 
part, for the Chicago Fire;' Department • / 

OVHare Airport has been described as a "city in itself." It occu- 
pies 7,000 acres with a post office, many restaurants, a fire - 
department , security police, shops , and a great deal of traffic 
more than L would, have believed until I started working there., 
Last year over 93 million people^ pissed through, here ; at?out 40 
million were passengers , and the rest were people either meeting 
the-passengers or seeing them off . Sp With almost hialf of our 
country's population going- through here every year, yoij can .s 
why we consider^ this a 'hi§h risk area and why it has iDeen felt 
necessary to have a disaster, program contained within the airport 
In the ease of industry or .an aggregate of industries, a similar 
program can be establist^ed/ ' * 

The prolDlems that ari^e irv an airport disaster are^similarV to 
thosp that could occur in any densely populated industrial area/ 
These involve: the type and location of the accident; difficulty 
in extrication victims ; traffic congestion; inclement weathfei: . 
cohditiohiS ; andy above all^, immediate life- salving care for the 
ca:sualties/ ;* " 

Both military and non-military experiences in mass casualty c^re 
have demonstrated that the first minutes- of emergency care may 
determine the outcome for the casualties. For this raasonj the 
pre-triage program is aimed at getting basic life-saving services 
to the casualties in the shortest possible time. The. echelons of 
such pre-triage care are: 
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1. The emergency care of the casualties at'the site of the 
' ^ incident, '(^ntinuous, care during extrication and car,,e 

enroiite to the second echelon. 

2. The -second echelon includes furthe2;*pre-triage caxe and 
■ stabilization of the casualties . At O'Hare Airpprt,. this 

. s ec ond phagg— t^kes'^-p iac e , pr ^f-era±>ly-^.-^at.-J:Jie_iMl^ 

: department. ■/ 
,3. Transportation from the second echelon y)f care./ to a 

neighboring hospital can be considered a third; phase. } 

• ' ■ . , ' " • ■ " . ■ • ' _ i' : • ■. ;■ 

Gbviously, this type of program calls for : ■ ^ 

1. Highly mobile equipment for sustaining life an4 per son^^' 
I nel employed within the area who have been tr§.ined in 

' : : the basics of life support. 

2. A "back-up" supply of equipment in' a preplanned area for 
further care and stabilization of the patient'./ This build- 

V ing must be considered for its accessibility aJnd^ physical 
■characteristics (i.e., temperature, lighting, and^area 
for casualty care) . It is p^re£erable that alternate 
buildings also be deai-gnated. 

3. Preplanned methods of transportation from echelon two 
" * to neighboring hospitals, ALWAYS accompanied by an . _ 

emergency- trained individual,' 

Preplannirig is also necessary for traffic cpntrQl within the area 
involved and from th^ area to neigh^ring hosMl^ls- "^^^ .^^^^ » 
necessitate fconferences and" cooperation with the hea^^^^^^ law enforce 

li^nt S?Pgencies . , . , 



The mobile phase of pre- triage at O'Hare is accomplished with 15 
pre-triage medical bags, which are stored lii a secured -area in . 
the main fire station. These bags weigh about. 23 pounds and can 
:he hand- carried or slung over the shoulder. A locked vault nearbj^ 
contains 15 cartons, each with a supply jo£ injectable narcotics --^ 
one. carton per bag; keys to the vault ate available only to. autho/rx 
zed perfeonnel. • " . 

Sterilized equipment is sealed to remain ^as^p'tic for several 
.years (We have done serial cultures of sdme of these packages 
and have found that the sterility is maintained for at least eight 
years ) A large plastic sheet (6' x 6'). and £our spikes are the 



first items rfound whexi the bag' is opened. This sheet, held in 
place- by thej spiikes in snow^ mutf^ ice , provides a reasonably 
clean, dry atrea to plac^ the bag aiiS- it js contents when in use. 

in £He b aseyient of the fire stationV are 



stored on shelves by /'rbw and column J.* arrangement, and located 
with the aid of an inventory book whrch lists the' supplies byV- 
"row and coliimn" and also by alphabetical cross Index, Thus, 
you will find "Intrayenpus Fluid'! under both "Fluid" aiid "Intra- 
venous • 
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^Casualties reipeiv^ed at the second echelon of pre- triage will be 
held there until: 
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1. the'^patient's condition is stabilizMv^ 

2. adequate ve]iicle (preferably* the moqer'n van type) is 
available for transport to a neighboring hospital, ' ? 

; 3. a^ in emergency medical service is 

priesent with the driver, 
4, availability of a bed(s) at neighboring hospital is 

:5; comp^Lete traffic cont;^^ from the pre- triage site to 
the riecipient, hospital is secured^ 
Obviously, npne'pf the above will ^function well without adequate 
;CoinHiunicati6na, ; ;v . 

The pre- tr of regular employees ^t O/ Hare . • 

Thes6 includie r 'f^reight handlers ticket agents , administrative 
persohneli mechanics , pilots , postal employees , res taurant employees^ 
and so forth. Few of these have 'had any medical backgrouiid. * How- 
ever, we have operated this program on the philosophy that a lay- 
man trained in 'the basics of emergency life- saying care and wh6^. 
is at the site when the episode occurs, 'is of far greater value^ 
in the minutes following 4 disaster than is the most sophisticated^ 
physician an hour away. ^ 

These trained ^employees are only part of the pre- triage team. , ^ 
O'Hare Airport fortunately has ardund- the- clock ^p who 
head up the teams until the emergency iphysicians are, available. 
We are also prepared to call emergency medical personnel who may 
be in the terminal at the time via the -public address system. 
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Our cadre of vpre- triage personnel are, trained j^h the principles j. 
: of emergency life-saving .gare, and ^ the establishment and mainten-f | ;,. 
ance of tijie; triage eq second ^eclieloh.. Medical traiii- 

ing includes : . ■ ' , " * * 

1. control of heraiorrhage , 

2. prevention and treatmept pf shock," 

3. emergency care of burns, •, 

4 . immobilization, of fractures , 
.5. cardiopulmonary resuscitation, 

6'. props'^ transportation of the casualty, 
7 . radiation hazards , ^ v 

. 8. emergency childbirjth ^ ■ - . . •. i 

9 , and general topics , such as poisoning, diabetic coma 
stroke, insulin reaction, venomous bites and stings, / 
and sp' forth. " 

Our teaching method involves much demonstration. Not only do we 
tell -what to do, but why it is done. And to maintain interest, 
we cover many topics th&t, while remote from . the operation of an 
airport, involve episodes that might ' occur at home, on vacation, 
or at the roadside. . , ^ •- 

Our emergency notification system incorporates 19 elee-^tronic 
"pagers ." Dialing a" set of digits at any' 0 5 Hare Airport telephone / 
simultaneously activates all 19 pagers , . which signal all pre- triage 
personnel to report to CRASH 1 Fire Station.' Here, they ^re' quickly 
divided into two groups-: one group carries the 15 bags to the 
scene of the accident; the remainder moVe fhie "back-up" equipment 
to the firemen's bunk room where they establish Echelon TVbi When 
the first group has completed its duties at the scene of" the epi- 
sode, they report to Echelon Two (the main fire station) , where 
the personnel ar^e assigned to the stabilization of th^ casualties. 
■ ^ ■ ■ ' • .• . ■ ■ ■ " '■ . - ■'. ■' ' " ' ■ ■■' 

To further expedite emergency care, it is desirable to have a 
"prer triage table." We use eight .aluminum tables, measuring - 
3' X 6' when open, with the top of each table separated into five • 
areas: 1. resuscitation equipment ; 2. " fracture supplies; 3. 
dressings; 4. intravenous supplies ; and 5. records. Accompanying, 
each table is a box containing the equipment for that table. 



Temporary morgue^ should be established near the pre-triage, area. ' 
^ Under no condition^, however, should the dead be taken to the area 
where the living are being treated,; It is also advisable to pre- . 
plan for coimnunlGatio ns with next of kin. In th^s ^ay, much of 
the anxiety of relatives , casualties, and :the: /uninjured can' be 
minimized. Such communication centers should^'be established in^ 
advance and should be staffed at the time of a dijsaster by clergy. 
Red Cross, or public rielations personnel. - * 

The pre- triage system should incjit be considered a "hospital •> Rather , 
it is a "way station" where the patient is stabilized' on his way 
to the hospital. It is the purpose of a pre- triage system to ^ 
enable the patient to reach a hospital in such condition that he^ 
V has the optimum chance for survival. ' . • / 
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EMERGENCY MEDICAL PIANJ^IJIG 
AND INDUSTRIAL DISASTER 

Electrical Injuries 

Satouel C. 'Boi|Qey, MD 



The continuing growth of the United /States has led; to /an ever-' • 
increasing production of flectrical energy. Yefc it is interesting 
^to note that despite" the steady Increase in' the use* of electrical 
pgwer, the death rate from eiectrical ishock has^" remained almost 
constant. This is graphically illustrated in Table 1. 



Accidental Deaths Due 

to Electric Current 1974 1973 1972 -'1971 



Homewiring and appliances 1, 157 ' 1, 149 . 1,008 1,065 

Industrial wiring and appliances 203 232>f ' . 206 216 ' / 

Other electric current , 636 564 604 534. 

Unspecified electric current > 155 _ 172 136 160 
. (Source: National Center for Health Statistics) 

Comparable statistics from the works, of Skoog\(l) in Sweden show ; 
a sharp inc tease in prbductipn of electricity that parallels the 
' injury rate ,' bat the death rate remaii^g almost, the sgme. These - . 
data speak well for the home appliance industry, which is con- 
stantly working to, eliminate hazards iii its products. V 

Homes and industries in this country use 60 Hertz alternating- 
* current for electrical power. Since "this isVthe type of power 

most commonly encountered, I shall address my. remarks along that 
direction, disregarding, those situations that involve high (radio 
$.r{d-T^ or direct current. . This particular frequency 

■■is to the respiratory centers of/the brain. 

ahd the'^futictioning.'of the heart. Other undesi-ratae characteristics 
of alternatihg current include its tendency to causev tetanic con- 
tractions , which make it.diffipult to extricate one's self from^ , 
contact with the power sourc^. " - >. .. ".-"V^' 




■/ "Table. 1 
Electrical. In j ur i e s 
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The injui;ies produced* can be divided intp two . groups : those due 
to low- tens ion current and those due to high- tension current, 
LoW-''tens ion current is usually associated with potential differences 
of less than 1,000 volts; with high- tension current the 4ifference 
is greater than 1,000 volts (2) . In. Skoog' s series ^ low-tension 
current victiihs were locked to the contacts in high-tension in-- 
juries, on the other hand,, the victims were thrown some distance . 
\froin the contact by the tetanic contractions, Hirgh-tension in- 
juries are further complicated by an -accompanying electric arc. 
As a general rule,' it can be estimated that a high-t:ension arc can 
jiimp an air gap of one inch "f breach 20 ^OOG volts of potential . 
difference. ^ Once the arcyi^^es tablished, it can.be drawn as far, 
as about 10 feet without collapsing ,\all the while maintaining a 
conduction of current betvifeen the energy source and the point of * 
lesser potential. 



ore often than not, an electrical injury is a very compfe^ des-- 
'rue tive force, on the human body,, Ihu?;, the "true electrical ; 
injury" may be combined with an electrothermal bum and/pr a flame 
' Imrn,. and also/involve associated damage to the cardiore^spiratory, 
TM-inary or .skeletal Systems in accompaniment with :^urn'^^^ Then 
too', ^delayed complications such as heinmorhage , gangrene, bacterial, 
. / infection,/ reiial' failure, paralysis and cataracts may ensue. 

The extent of tissue damage, except for delayed complicatioYis , is 
dependent upon the intensity of the current. In its simplest ^ 
form, (based; on: a -direct current circuit) Ohm! s Law describes the . 
relationship between curr.ent (1) , potential j dif fer enc^^^^ 
; resistance (R) : • ' ' / . / ' v ^ ^ 

^ ; (amp^res) = ^ <vdl-t:s> ' '. ^ ' 

: ' . : . . . (ohms) 

■ ' . ' . ■ ■ ■ • ■ . ' . •' ■ ■ . '. ' ' I . . ■ ■ - ■ . . 

■ ■ ■ ■ ■ ' ■■,--■'*■-. • ■ ■ -> ' . • , 

Thus for 'a given voltage, the amouht of current that passes- through 
the tissue <3nd which determines the extent of damage) is inversely 
related to the resistance of the tissue. Putting ;it another way, ' 
V for a given resis'tahce, the amount of currerit' flow and concomitant, 
• tissue damage will be- increased by a^cc3rresponding increase iij : 
^ • ■ .yoltage.- - ■ , ^ ■ 'V'/'," ' 

^^^e usual entry. of an electrical' current into the -bodV is. through; . 
the skin. The resistance of the skin variesi with -the thickness 
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of the skin and ^he condi-tion of the skin at site of contact 
(i.e. , wHethei' it is wet or dry) . A well-calloused, dry hand,, 
.for example, has a resistance of 1 Meghohin (l; million ohmg) while 
a moist hand may have a resistance of only "1,000 ohms. You can,' 
therefore, comprehend, the great difference between the effect of 
110 volts on the callous e^f^vdry hand as cc^mpared with the. same 
voltage on a wet hand. 
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^s the current enters the body, it will travel over the route of . 
least r^e si stance. We find that the electrical resistance of . , 
various tissues to the passage of current increases in the follow- 
ing order:' nerves ,• blood vessels / muscle, skiti, tendon, fat and, - 
bone (2) . Thus ,' conduction proceeds -iriost readily along nerves 

• 'arid blood vessels and -least along 'the bo^ie..' . 

As mentioned earlier, low voltage alternating current causes^tetafiic 
contractions which lock the victim to the energy source. The longer 
the body is in contact with the electrical source, the greater is 
the damage as a result of heat that is, generated within the. tissue 
or body fluid. In the case of high voltage current the duration - 
of exposure may be less, but since the voltage is ,,^igher, the,; 
current can also be higher ,, and there^ can be other injuries produced 
by violent expulsion of the body from the point of electrical contact. 

True Electrical Injury ^ 

This is a -Ainique burn injury that occurs when the body becomes 
the conduit for the electrical current. The extent o'f injury de- \ 
pends upoi:! tjie voltage, the amperage, the surface area at the site 
of contact ( or the resistance/) , the duration of the exposure and 
the pathway of the current thi/ough the body. High-tension injuries, 
those cause4 by 1,000 volts o4r more, are most likely to produce 
entrance and exit injury sites* • 

The particular pathway of the current through the body can -dictate 
the type and- extent of -injury. For example, a 40-60 Hz alternating 

• current of as little as 100 milliamperes that passes through the 
myocardium, can cause a ^fatal dysrhythmia (2). Morley (4) feels 

. that high-tension currents that pass through the myocardium cause 
a myocardial contraction, and these are usually fatal— only five 
cases of -successful resuscitation have been reported in these 

insta^nces. 
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Postmbr.tem studies of electrical deaths in the United Kingdom 
showed the heart to be in complete systole. Skoog reported on 
,bne patient who ''had .6y0OQ volts ^of short duration enter the right. _ 
hand and exit from the right leg; the victim was rendered un- 
conscious but had a spontaneous recovery with no residual deficits 
(1) . Unconsciousness can occur when the pathway is not through 
th^ central nei^vous systenf, and yet may be avoided when the current 
enters the scalp. Unconsciousness can als'o result from a tentniz- . 
itig current across the chest wall that interrupts tfhe muscles 
of respiration (4). • / 

There were 36 employee fatalities reported to^the Edison Electric 
Institute by the electrical utility industry in 1975. In all of 
these deaths, the current traversed' the myocardiuni and/or, the 
central nervous System. * 

' ' ' — ' '• ' ^ » ' ~ '. — ' '. ' : — ; — ^ ' ' . ■ 

Current Pathway No. of Cases 

, * ' From Ha;nd to Hand > '6 

From Hand ifb Left Foot / ^ jLl 

Frqpi Both Hands to Both Feet . 5 

From "Extremity , to Chest ' or Abdomen 4 

From One 'Hand to Both Feet 4 ' 

From Head to Legs - ^ 3 . 

From Foot to Foot I' 

From Both Hands to One Foot o 1 

For two fatalities, voltage, was in excess of 15,000 volts; the . 
rest were at less than 15,000 volts, and the lowest was at 300. 
volts (2) . 

Pathology oJE True Electrical Injury * 

Tissue damage is due either to the heat produced by the passage 
of current through the tissue or is a result of a specific action 
of the electricity on the tissues. The subsequent heating effect 
(H) ,may be expressed ;in terms of voltage (V) and Current (I) as : 

' , ^ ( watts) (volts) (amperes) 

The area on the skin where the current enters appears dehydrated 
and depressed with a hyperemic border. The exit area shows c6ns<i;d- 
erably more damage with coagulation necrosis. Along the current ^ 
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path through the body the blood vessels show damage, and multiple 
thrombi are frequent. The peripheral nerves noV show much . 
damage though there is evidence of paresis wipiout anesthesia. 
(It is fairly typical for the route of conductio-ii to follow the 
motor fibers iii deference to the sensory fibers) . There is usually', 
good recovery from any resulting paralysis, unless the vascular: 
su-pply to the nerves is impaired and cannot maintain the peripheral:, 
nerve (2). Muscles usually show extensive coagulation necrosis , ' 
(2); also, there can be additional harm- to the blood supply df' . V. 
the'imuscle and at sites: distal to the muscle by the edema that • 
accdtfipanies the burn (5) . ^ ' ° ' ■ 

Gbvigiisly there can be extensive destruction deep in the tis^ties 
after a "true electrical injury". ,This deep injury is not apparent 
on the first examination after the incident. Skin burns are apparent 
but this burn is unusual in that it is more like a crush inj ury^-. 

■• ■ . ■ ■ ■ ■ ■ ■ ■ ■ ^ ■ •■ 

Electrothermal Burns 

This type of injury is caused by the heat generated when there is . 
arcing, which is usually associated with high-tension <iurrent.. 
■ The a>:c is . created when , body contact is made .with a charged con- 
ductor. The temperature of the arc can range from I,000OC to 
■4 000°C, which is sufficient to melt, the bddy tissues (I) . The 
injury produced is dependent on the voltage of the conductor, the ^ 
part of the body in contact with the arc, and how and where the 
body is grounded. The higher the voltage, the higher. the tempera- 
ture of the arc and the greater its ability to leap through space 
(3) After the arc strikes the body/ the --current travels through 
thebody producing a "true electrical injury" as well. .Pathology 
of pure electrothermal burns shows severe coagulation necrosis 
and carbonization of tissue. 

Flame Burns 

. ; : ^ ■ :■ ' . . , V • ■ 

Heat produced by an ar^c can be 'great enough tfo ignite clothing 
or other flammable articles at the injury site. The flame burn • 
• from .electricity is the^ypical 1°,2°, or 3° burn. If the clothing • 
is burned, there are frequently 3° burns. 

It is hot unusual for an individual with electrical burns . to exhibit 
the flame burn, tHe electrothermal burn and the "true electrical ^ 
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injury*' However , aflame burns may be so severe that one, may fail :^ 
to recognize ttie occi^lt areas that are due to the "true electricial > 
■ .;iIljury'^; ■ ■ ■ 

-Contatjt with "U"^ high- tensio antenna 
! is a Gonmon type of electrical accident. In one such case, there 
^ was injury to both arms , the chest ^abdomen, scalp, and right 
buttock and ]jx)th feet • . Despite the extent of his injuries, especi- 
ally to the scalp, the patient did not lose corisciousness . He 
was ^n shock an^ his urine showed hemoglobinuria; fasciotomies 
were'^l^quired^^^CTiergency t as. well as extensive debride- ^ 

ment> After 48 hours the patient ' s right arm was amputated at ' 
- the ishoulder, and he lost some of the digits of the left hand and ' " 
pja full thickness of skiii of the abdominal and chest walls . Later , 
/ the full thickness of his garietal bone was debrided to expose ^ 
/ an.intact dura. Nevertheless , he recovered wi^h no central nervous 
system dysf uilction. - *^ y * ^ 

This caise illustrates the severity of an electrical injury. 
more care and treatment is required than for the usual severe burn 
patient who has enough skin remaining to survive. Skin losses, were 
full thickness tissue down ^to and including the underlying bone. 
The exact depth of the injury vcan rarely be ascertained immediately 
after the accident, and frequently 42-72 hours is necessary before 
the depth of the tissue necrosis is apparent. Severe electrical 
injuries frequently invalve functional parts £r£ the body i;e., 
the hands arid/or the feet. ^ 

Associated Injuties i 

' •* . ' ' . • ■ • . ■ ■ 

When "true electrical injuries" occur, there may be unconsciousness 
and respiratory arrest even though fhe current does not pass directly 
through the respiratory centerfs and the birain stem. In DiVincenti^ s - 
-series, 29 oiit of 65 'patients had CNS complications, but only six 
had entrance wounds, over the scalp. Transmypcardial currents^ may 
produce dysrhythmia and card^iac arrest; 8 but of 65 showed ECG 
changes (2)'. A United Kingdom study of 7,724 electrical accidents 
showed A96 o£ the victims were rendered unconscious. Careful 
evaluation of the. accident repgrts revealed that two but of three 
had only respiratc^ry arrest, whil^ one out of three had an absent 
pulse and cardiac arrest. 
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Severe damage to bod^^tiss^^^ re- 
lease of myogXobin into t^ie circulation and genitourinary system^ 
from damaged muscles; Tbei injury also causes a loss of iDody fluids 
into the damaged area . .This, combination of body fluid Mss and 
high concentration of aj)n6rmal protein from the muscle creates 
a renal compliGatioii similar to that seen w£th crush injuries (3) . 
H-emochromogens may appear "in 'the urine/ However, the vast majority 
of the pigment can be identified as . mypglobin (6) . The longer the 
pigment persists in. the urine, the greater the amount of muscle 

damage./ "■'.:)'■'''''■ 

The severe tetanic Gontractions characteristic of alternating 
current can also cause fractures, and disloyations of the skeletal 
system. Ttiese "fractures may occur as a direct result of the violent 
muscle contract ions or indiWd^^^^ from the falls that are frequent 
from high- tension lines. In DiVincenti's group 7 out of 65 had 
"Titactures (2) . ; / , 

Severe electrical injuries also produce shock similar to that 
se^nvWith other burns. The shock is due to .the leakage of plasma, 
from the circulation through. the heat- damaged capillaries. In 
addition, there may be an increase in the permeability of the 
endothelium of capillaries distant .from the injury as.- the result , 
of toxins released from the' injured tissues. Fluid loss begins 
> immediately after the injury and progresses, rapidly during the 
next 8-10 hours. This loss is usua^lly stabilized within 48-72 
hours. There may be a continued -ifluid loss in the areas where 
there is a skin loss, which will persist as long as thej^ound 
remains unhealed . :The exudate is primarily plasma and protein 
substance; red cell depletion is usually- less than 10%. 

Hemmorhage is common after an electrical injury. The bipod vessels 
are injured by the current 'passing along them; the larger blood 
vessels may bleed ..profusely from the damage. The thrombi that ' 
are formed and the damage to the vessels may produce stasis at 
fii;st. Later, the thrombi may disappear, followed by very severe 
hemmorhage.. 

The initial injury to the blood vessels and tissues may be suf- . ^ 
f icient to compromise the circulation of the digits and extremi:-. 
ties and result in gangrene. The thrombi cause. ischemia and the 
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vascular supply to the . extreroi^es is further impaired by the 
'leaking of fluid into the injured tissue. Fasciotomies are 
\ieeded eiarly.to lessen the loss, V : 

The injured . and iievitali2;ed tissue, readily becomes an-excell^nt 
medium for the growth of bacteria leading to sever§ infection,' 
Clostridia is a coramoti organism. The devitalized tissue must 
be removed and rarely is it accomplished in one debridementTS 

There are heavy derrrahds on the kidney from the moment of^ injury.. 
The "burn shock'^ decreases the circulating volume and the excretory 
load is inQreased by the by-products of injured muscle, .^^Jhis 
combination can' cause a shutdovm of kidney function and require 
renal dialysis. V ^ 

The resultant, paralysis may be temporary or even permanent if the 
^blood supply and nerves are sufficiently damaged. Physio- therapy 
can be utilized once the general condition of the patient improved. 

The occurence of cataracts is a late complication and may occur 
'months after the original injury. Origin' of this disorder can 
; be traced to the thermal radiation from the high temperature arc, 

^Emergency Care ^ ; L. " ' 

The injured person must be removed from the energy source prior, 
to initial care. Special equipment and personnel may be neceis- 
sary in order to exti^icate the victim and to avoid additional 
injuries to the victim or his rescueris. 

The ABC* s of . Cardiopulmonary Resuscitation (CPR) must be the first 

aonsideration. Check the airway and breathing. Referring again 
to Morley, he found that 2/3 of the individuals who were apneic 
after the accident were found to have effective heartbeat and 
needed . anly respiratory. resustitatioxL, Morley also analyzed the 
various methods ""of respiratory resuscitation. Inasmuch as the 
apnea may be due in part, to the severe tetanic contraction^ of 

,the muscles of respiration, it is reasonable to believe that the 
simple movement of tme victim can be an , important factor in break- 

' ing up the muscle spasms . Absence of heartbeat will suggest the , 
presence* of ventricular f ibrilation; ..thus , external \^cardiac com^pres- 

: sion s.hould be started immeidiately . The cardiopulmonary resusci- 



tat ion should be«coritinued until the person i's transferred to 
ari advanced life-support system. 

Method K ■ - ^ Recovery ; 

Schaf ers .or HolgerNj^son (Manual: Method) ,50 
. . • Mouth-To-Mouth (0-64) - " -^^ 

Positive Pressure Breathing Machine (10-A4) 
' • Untrained Witnesses (Just moved arms and 

legs of victims (7-7) . ^QQ 



Don' t use the"rule of nines" ^ to calculate the- fluid needs of 
electrixial injury ^patients. This type ■ of injury is very decep- . 
, tive at the onset and must treated as if it were a crush in- 
jury. The fluid I6ss must be ^anticipated and rits replacement 
must be sufficient to accommodate*cthe "burn shock" fluid loss 
in addition to a 'urine output of iO-40 ml/hr. Hence, catheter!- 
zation is essential in combinatibn with the intravenous fluids. 
Monitoring of the urine flow id* mandatory to prevent, renal damage. 

General Assessment of the Pati-ent 

After the life- threatening trdumas have .been assessed and treated, 
a more thorough examination of ■ the victim should take place to 
detect damage other:^than th^Jt^ arising directly from the burn. , , 
Take an EGG to look for myocardial involvement along with base- ^ 
line laboratory studies on tl^eblbod gases, electrolytes, hemo- 
globin, blood type and crossmatch, bie presence of acidosis should 
be anticipated and treated accordingly. 

Es.timate and record the percentage of body surface area affected.. 
You may cover the thermal burns of the skin with a clean, dry ' . 
di^essing; sterile sheets >are adequate: ■ - 

The. superimposed "true electrical -injury" may be masked: by the 
thermal injury to the skin; therefor ey look for ■'entrance and exit 
wounds which will indicate that the j^urr-ent has passed through 
• the body. The entrance wound is typically a depressed area ^ while 
the exit is marked by an ^expulsive aijpearance-.^as if the skin 
- we're- tja^stually thrown out. Paralysis 9f an extremity with pre- ., 
'servation of -the sensory sys^tem in that ^extremity "is indicativfe 
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bf a "true electridal:^ injury" . Persons who 'fall after Jan elec' 
trical shock may have Injuries of the chest, abdomen cd even the 
kidneys. These injuries should be treated by appropriate emergency 
procedures. Likewise, skeletal injuries should be identified, 
splinted and stablized. As soon as the victim's condition has 
been istabilized, he should be transferred to a burn care center. 
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. \ ■ .... , • EMERGENCY MEDICAL PLANNING ' . 

; ' AND INDUSTRIAL DISASTER ' „, ' . 

initial Management of the Burned Patient 

• . .. . William 'W..Monafd, MD . 

More than two million persons are burned annually in the United /. . 
States! Until better preventive measures are iiistitiated, the ; - 

. care of the burned patient, both immediate and 'late, will continue 
to be a health problem of serious proportions . 

Proper immediate care necessitates an appreciation of the many 
potential problems --apart from the obvious burns--that may cori- \ 
front these patients. Prompt and comprehensive treatment of the 
extensively' burned -patient . by the initial emergency team is re- 
quired,, not only for successful' resuscitation in the receiving ^ 
hospital or burn center, but also for avoidance of serious compli- 
cations and late fatalities in those who survive the early shock 
iphase. The role played by those who are res^Jonsible for the 
burned patient ' s Initial care- cannot be overestimated.. 

IMPORTANCE OF MEDICAL HISTORY ' - • .. . 

Incomplete or in'accurate information about the injury or past 
. medical history, inaccurate assessment of the depth and extent ^ 
of burns, and .failure to r-ecognize>ss-ociated, potential serious , 
non- thermal - inj ur ies are common • errors in the initial as ses sment . 
' ^These often result in an excessive, or inadequate rate of intra- ^ 
venous f:|.uid therapy, or omission of ..a required treatment that is 
essential for survival". . ^ : • ' . f 

An^ accurate and detailed history of the thermal injury is needed •• • 
to predict depth of the burns and likelihood of other associated. 
. injuria^. In descending order of burn 'depth are puire electrical 
burns, flame burns with ignitioh of c lo the s,' -flash burns, iramersidn: 
and scald injuries. Associated injuries often exist, especially 
when the burns result from an explosion or -a highway accident. , 
Pelvic fractures , with coricealed " retroperitoneal hemorrhage , sub- . ; • 
dural hematoma and pneumothorax may coexist: with extehsiye cutaneoiip 
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burns; if -ignored, they can refsult in unexpected early or late 
fatality. Respiratory insufficiency With hypoxemia and circula- 
I tory collapse with ,lactic acidosis due -to rapidly developing hypo- 
■ volemia are common, «, immediate threats to survival. , ^ * :. 

Severe inhalation injury due to exposure of the respiratory *epi- 
thelfum to toxic gases £s noi^mally seen when the victim was ex- , ' 
posed to flames and smoke in a closed -space; however, mild inhala- 
tion injuries can occur in open spaces as well. 

Burns around.. the ^ares and' mouth, singed naisal^ hair , carbon in 
the oropharynx or carbonaceous expectoration, hoatseness, cough, . 
cyanosis, rales or wheezes, and mild- to moderate hypoxemia are all 
important findings in inhalation injury.. The ' noxious gases of 
combustion can cause severe hypoxia and immediate death as ^ " , ■ 
result'^'of carbon monoxide poisoning or can chemically injure the 
larynx and trachea'and/or the pulmonary par ench5mxa. Usually,^ 
radiographs of the chest are initially norma>l.^ Per fusion- ventila- 
tion xenon lung scans show the expected defects. Early fiberoptic .■ 
bronchoscopy is the. most reliable means to^^stablish the diagnosis 
' of inhalation injury, but it is best defetred until the patient 
teaches the definitiv^ care facility . " 

Electrical injuries deserve special attention because potentially 
a they may cause serious sepsis and loss of limb as -a result of 

injury to the muscles and vasculature, death due to. cardiac, arrhy- - 
thmia, or apnea from injury to the respiratory center in the brain 
, st6m. Unfortunately, these serious or fatal complications can 

occur* in patients who may 'have ..small or negligible cutaneous burns 
• and thus%&e considered trivial. 



MANA-GElfeNT OF Tlffi RESPIRATORY SYSTEM . .. . . 

.■ : . Significant respiratory insufficiency is .not an expected finding : 
within' a' few hours after burn injury. On the contrary, most 
pat/fents initially develop respiratory alkalosis as they hyper- 
ventilate due to the acute emotional disturbance and pain. However, 
J fafalities can occur-as a result of severe hypoxia due to carbon 
' ' \6xide p6 ironing, upper airway obstruction, and laryngeal edema . 
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Associated thoracic traumd, e .g. , pneumotHoraic and preexisting . 
chrbnic obstructive pulmonary disease are serious causes of- early 
respiratory insufficiency. Appropriate therapy is necessary prior 
to trails fer,' .y' -\ ^ ^ ' 

The burned patient Is potentially at vtisk at , all levels of the . 
respiratory apparatus. Recognitic5n of existing problems and pire- 
vention of p*otential ones, is , Vital for survival. ■ 

. , ■ \ ' '■' . ■ . ■. \ ■ •.. . _ ■ • \ ' ".'"^ 

Respiratory center* depression can occui? from overzealous narcotic* 
or barbiturate administration or overdose in suicidal cases. A. . 
drug screening blood sample should be obtained in such instances. 
Barbiturates should' be avoided" as they can cause; severe agitation. 
Narcotics should be given only ^intravenously and in small doses . 
to titrate accurately *the minimum doses ^required' for 'analgesia ^ 
and sedation. ' ' ' ' ^ 

' ■ • . - . ■ ■ . ■ ■- ■ ■ • '■ ■ . ^ . :' 

Trans nasal oxygen enrichment of the inspired air is -needed for 
. all patients with: greater than 307a BSA' burns. Oxygen s'hauld be , 
.;given to elderly patients even if/ the wounds a:^fe minor. Oxygen at 

a flow rate of four liters per minute is all that is tieedi^d for 

most burned patients prior to and during tran'fe fer. 

' "* . ■ ' . ■ V . ' ■ ■ '""^ • ■ ' 

Dyspnea apid tachypnea giay result, from subdeinnal circumferential, 
constricting burns of the thorax or abdome^ti which seriously 'impede 
and diminish , inspiratory expansion of the thora;x. ofv diapfiragm. . , 
. Cruciate escharotomies from, low.ep: neck to the xiphoid process and 
circumf erentially in transverse 'direction aJ,ong the thorax usually 
relieve the dyspnea and tachypnea by increasing the ^tidal' volvme \ 
and reducing the respiratory/work load. - - . 

Upper airway obstruction due to massive edema, .especially when ^ ^ 
the larynx Is involved, may necessitate iramediate:;^endotracheal V 
. Intubation. The nasotracheal, route is preferred. V immediate ^ 
tracheostomy, is usually unnecessary and may result in subsequent 
increased morMdity and pulmonary - iinfection-, » especially if the 
tracheostomy is performed through burned- skin. 

':. ' ■ ' ' ' ' ^ • ' . . , ■ ' ' / ? 

Varying degrees of ileus may regularly accompany thermal injury. 
Nasogastric tube decompression and. emptying of the stomach prevent 
further ventilatory insufficiency, due to elevation, of the diaph- 
ragm, . and also f)rptept the patieijit fr'om a potentially, fat.al aspira 
tlon pneumonia. 



Endotr^acheal intubation and thgracic es'charotomy to' improve venti- 
lation will rarely be needed knd should be considered only for 
extensive injuries and especiall}^^ when transportation time is -v 
greater than one to two hours,. 

MANAGEMENT OF ■ THE CIRCUIATORY SYSTEM , 

It is mandatory to promptly infuse an effective saline solution 
intrav0npusly at an adequate rate i as the magnitude and rate of 
plasma loss is. great (proportional to the burn extent) and poses 
ah immediate threat to survival. - 

Venous cannulatioh should be performed preferably through unburned 
skin by vehous cutdown only; percutaneous^venpus short catheters 
or needles aire usuai;iy plagued by an interruption of flow during 
moments of agit'atio^i and as the edema increases. 

Thfe-i'iiyt Injury depletes all of the blood constituents; however, 
rate and magnitude of loss of each blood eomponent is different. 
Red cells are initially desttoj^ed by the transmitted heat and, 
subsequently, as a result of hemolysis due to spherocytotic trans- 
formation of the injured erythro<;yteSii Within the first 24 hours y 
j,the circulating red cell mass may be reduced by one- third in 
patients, with 50% or larger BSA flame burns . Fifty percent 
the intravascula»C protein mas lost from the circulation 

during the first five hours or so. Salt and water losses are by 
far the most rapid and significant ;in magnitude. Plasma volume 
can, be reduced by one-half in the' f irst two hours postburn or by 
one-fifth after five hours despite mild to moderate red cell mass 
destruction; proportionately, much more plasma sodium and water 
, is lost . The net effect is hemoconcentration that usually returns 
toward normal ^ even with aggx;|ssive fluid therapy, only after 
hours or more. . ' . 

Bipod .n^ed not' and should not be admi^iistered initially to , most ^ 
burn.p^^ients, as it can catise further increase in. blood viscosity 
and impede capillary circulation. But- it may be necessary if ther 
H^s- been "significant hemorrhage from associated injuries . ' 

The pathophysiologic effects of a major burn are blood volume re- 
duction, increased blood viscosity, decreased cardiac output, 
decreased glomerular filtration rate and consequent bliguria.; 
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The basic cause.fof the h^^ is a heat-induced capillary 

hyperpermeability , .Which in massive extravasation of ' 

water, salts, protqii^ jv and even erythrocytes into the wound. 
This abnormal hyperp^^ of the capillaries usualTy per- 

sists for 36-i8 hours still recommend the g,dmi- • 

stration of larg? qu^S^ (from 0.5 to l.Q ml/kg/7o .BSA burn) 

of plasma on ^Ibuiriin'riii" attempt to restore plasma volume by " 
increasing the plasipa oncotic pressiare. We disagaree! ^: It is clear 
that plasma administrattoti in the treatment of posttiurri: hypqvole^^^ 
is expensive and unnecessary. . Tlie worldwide trend is away from 
the use- of colloid. On th^retical grounds , the exogenous plasma 
proteins can be expected to share the same fate as endogenous 
proteins: . to accximulate in the wound where; they increase tissue .^ 
orico tic pressure and thus tend to exaggerate^^nd prolong edema, r y 
More importantly j no one has proved that" the use of colldid 
creases either quality or rate of survival. > . / 

Salt water therapy on the oth^er hand, replenishes the pr e (dominant . 
losses, is readily avai^ble, and is inexpensive. Sodium, phe . 
principal osmotically active cation of . the ext:^acellulat space, . 
plays the maj^or rol% of maintaining and res toring extraceLllular 
space and plasma volume. Most elxperts now use sodium splutions 
exclusively dxiring the initial- treatment of major ;burnS. Rin^ 
lactate (a hypotonic sodium solutionri^ mEq sodium/ liter) ' is 
usually administered at 4 cc/kg/7o burn fn the firs t/:24 hoiars , ^ but 
its use often causes unnecessarily massive edema q£ both burned 
and unburned parts. We have successfully used a/hyper^tonic lac- ^ ^ 
tated saS^4tie solution, (sodium 250 mEq/ liter lactate 100 mEq/.liter , 
chloride" I'SO'mEq/ liter)' with . smaller gains, in/'body weight and less 
edema. The solution is infused^ at a rate to ensure an hourly 
urine output of about 30-40 cc.. This, hyper'tonic saline, conjzaining 
almos-t twice as much sodium as Ringer/ s lactate , has proved to be 
•-'equally as effective; usually half as mdch fluid is used as compare 
•to^ Ringer ' s . Such therapy thus minimizes the risks of cawrdiopul- 
monary overlpad and pulmonary ^ ecjema,/ and also prevents excessive • 
wound edema and its deleterious consequences of delayed healing, i 
The . exogenous lactate- anion acts /as a bicarbonate .^e Cursor and 
generally maintains a normal ^ neutralizing the dilutional 
acidosis trend*of the excess chloride (150 mEq. chloride/liter vs 
serum 'chloride of 100 mEq/liter) . Plain Ringer * sMactate is 
available in all emergency linits and should " be the first intra- 
venous fly^d for patients with, bums "exceeding 157o.BSA. It should 



be admitiistered'at a rate that maintains a urine flow of 30 cc/hr - 
in adui:ts. Glucose should not be initially administered, as .stress 
hyperglycemia . is usually present ; - exogenous glucose ^ay further 
increase the serum osmo-larity and precipitate hyperosmolar non- 
ketdtic coma. .Patients with delayed or inadequate initial intra-. 
.venous= fluid therapy often require larger fluid loads or fail to 
•respp^nd to treatment. 

MANAGEMENT OF THE taND \ ' ' . . 

The first principle in wound management ishould be to avoid further 
damage or contamination". Cold water towels, if applied, imraedia- ,. • 
. tely^ after the burns , not only soothe the pain but may also 
diminish the penetration of thermal injury. Dry, clean, bulky 
bandages or sheets should be applied next to prevent contamina- 
tiw^— iTiraier slon- iTi;^n--s ter^i4e|^wa ter-^ 

the eschars and produce wound sepsis. Washing or scrubbing. with 
soap or "antiseptic" solutions should be avoided in order .to 
prevent/further chemical, or mechanical, tralima. Gross and obvious . 
debris should be removed gently, and the " extent and depth of the 
burire determined. In circumferential subdermal burns if the ' . 
eschars .are tight, leathery ^ and potentially cons trictive,^ one 
should check status of the circulation distally; note carefully 
th^ speed of capillary filling, presence or absence of distal 
.pulses, and whether ^sensory or motor nerve deficit exists . . 
Doppler ultrasound may be used *to detect weak pulses and to read 
inaudible blood pressures. 

Circiamferential burns ^f the , leg can cause foot drop due to com- 
pression of the neurovascular bundle by increasing edema in the .. 
atiterior compartment; loss of digits or the hand may follow burns 
of the upper limb. Such complications can be prevented by generous 
eschar otomy, performed prior to transfer; one should achieve about _ 
two finger breadth separation- of the cut eschar edges, carrying 
the e^scharotomy all the way to the muscle fascia, to ensure, adequate 
release. One common error of escharotomy or fasciotomy is not- 
extending the incision far enough proximally and distally . 

In! electrical injuries, compression is caused mainly by the deep 
fascia surrounding the- compartment musculature ; therefore, fascio- 
.tomy is Sfe-en required in addition to escharotomy to achieve ade- 
.quate*'decbmpression of the electrically injured and edematous , 
muscles . . ^ , 
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WHEN TO HOSPITALIZE 



Hospitalization is generally recommended for 2^ burns of greater 
than iOK>--157o BSA^' - Smaller 2^ burns in the elderly and in children 
less than f ive- ye^rs old are preferably hospitalized because of 
increased morbidity in these age groups . Smaller wounds of the 
face, perineum, ftands, and feet are also best managed on an in- 
patient basis* All electrical and inhalation injuries should be 
hospitalized because of potentially serious com^ications . Third 
degree burns, even- of . small extent, should be hospitalized. Prompt 
excision and grafting allow healing in the shortest possible time 
and minimize the mt^hidities of prolonged burn voimd ^ care , e.g., 
sepsis pulmonary embolism. 

WHEN TO TRANSFER TO A BURN CENTER 



In ^general, (patients with greater than 307o BS A burns should be 
transferred to a burn center. True electrical injuries that oiEten 
threaten the viability of limbs and result in serious sepsis and 
organ failure are best managed in burn centers. Patients with 
significant inhalation injury also require intepsiVe care and 
should be treated in a burn center. i 

Finally , physician- to- pltysi ri^n consultation is, strongly recom- 
bended to ensure prope:^ initial care and correct and "safe transfer 
of the burned patient ( 



EMERGENCY 'medical PIANNING 
AND INDUSTRIAL DISASTER 

^ Disaster Planning 

. at a Large Corporate Headquarters . 

Ann R. Ducey, RN 

Monsanto, was founded in 1901 by John F. Queeny, in a warehouse 
otx the St. Louis riverfront. Its;^ first product was the now-con- 
troversial saccharin, on which production was stopped in 1969. 
In»76 years Monsanto has grown into the f5>urth latgest chemical 
producer in this country. More than 5,000 employees work in more""" " 
than 20 buildings on the 291 acres that make tap our world head- 
quarters campus here an St. Louis^^^^^^/^ - • 

To protect our people from natural disasters and accidents, we 
in the Medical Department, along with our friends in the safety 
and security departments ,. have developed emergency procedures and 
faq^ilities for dealing with industrial disasters - 

Planning for an industri'al disaster is like buying a snow shovel 
and long woolen underwear. We hope we'll never need them, but we 
don'.t want to be caught with our pants down and up to our navels 
in snow. It's hard to plan disasters and accidents so they happen 
when wei're ready for them. Since we're used to a s emi- order ly;^ • 
world, where roofs stay . on buildings , electric lights work, and ^ 
'^e have food and water, it's not a pleasant thought to plan on 
losing these things. Bu^ that's exactly what we're doing when we 
draw a blueprint for an industrial disaster plan. We're preparing 
to lose things we. depend on every day of our lives-- and then 
to cope with the situation after the loss occurs. * 

Defining the p'robable emergencies depends a great deal on geographic 
location and type of work. Ultimately, no area and no type of 
business are immune to any kind of {disaster. However, we have 
found that disasters are most often causled by factors outside the 
control of the individual business 'establishment - The-South and 
East Coasts are hurricane-prone; Sae Far West has a major earthquake 
belt; we in the Central States live in "tornado alley." ^ ^ 
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The particular emergencies we provide for include: tornadoes, 
power blackouts, utility failures, fires or explosions, civil 
disturbances, bomb thr/eats, and military attacks. Of course, 
we must be ready to deal with the wide variety of medical emer- 
gencies which can happen any time in a population as large as 
w:e have-- from sprained ankles to coronaries. 

"We- have prepared an emergency procedure manual, detailing the 
actions to take for each of these emergency situations. And 
a]j though we realize that nothing is, ever going to happen , exactly 
as it'sWitten in the book, this manual is extremely important. 

We have three full-time doctors and two- full-time nurses , who 
■ are ready fof anything. The facilities rival those of a hospital 
emergency 'room; we are fully equipped with examining rooms, x-ray 
equipment , wheel chairs , s tre tcher s , cardiopulmonary resuscitation • 
• equipment-- the works. It's possible for us to x-ray and Examine ,^ 
seriously injured persons on-the-spot and give them emergency . ■ • 
treatment. We can use our iully-e£|;uipped ambulance to send severe 
cases to area hospitals. " 

. ' • ' ■ . ■ ' ■ ' . ' " . ■■ 

Each of the medical staff is tra^ined in CPR, oxygen, and the use 
of all emergency equipment, ^^^a^ emergency rooms, ambulance, and 
site security and safety office are all connected by telephone 
hotlines and two-way radios. We a;lso.have a direct phone line to 
area hospitals. During any disaster^ 'the site security and safety 
departments act as the central control point. A control board 
monitors fire, burglary, and smoke alarms in all facilities across 
:the campus. Medical facilities and the security control cente:c 
have an emergency power supply for the electric lights in each 
building.' 

During any disaster, we get^additional help from "monitors" (people 
chosen by the Personnel Department and trained by Safety and Medical) 
who act as leaders in getting people to safety. They have respon- 
- sibility for the physical security of a specific group of people 
near their working area. . ^ 

Unlike our various plant sites across the country, we handle only 
small "quantities of chemicals at this headquarters site, but we 
' experiment with an extraordinary variety of chemicals and chemical 
processes. There are over a thousand people in seven multi-story 
laborato^ buildings. Professionally tr.ained, they have a lot 
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of knowledge and respect for the materials they work with. Most 
. experiments . are conducted in ventilated hoods or in work areas - 
where hazards are kept at a minimum. But accid'ents are an un-. 
fortunate fact of life! 

Our emergency procedures for, chemical explosions "^r fires in 
. laboratories are different than they might be at the manufacturing 
locations. ■ For example ^ -957o of our burns can be successfully 
treated with an ice-water ' soak. When more serious accidents Happen, 
proper training of all the people in the labs is critically 
important . Recently , a female technician' s clothing caught f ire . 
In seconds, the flames had reached to her hair. Because pne of 
her co-workers had been properly trained, he knew which fire 
extinguisher to use and how to use it properly. His quick action 
* not only saved her life, but also limited her injuries to second- 
degree burns. 

Regular training sessions are held for everyone in the laborai:o- 
ries--including managers and secretaries--in the use of air 
packs, fire extinguishers, and other emergency equipment. Special 
fire brigade teams get extra training to handle major emergencies. 
Every wing of every floor in the research center buildings has an 
electronic boa\d which identifies the location of an emergency 
and sounds an alarm. Fire- fighting and life-saving equipment is 
also located near these boards. Equipment to handle other emer- 
gencies, ,such as acid spills, is "also available at many locations 
throughout the labs. Special safety equipment is provided at 
arm's reach for those working where there is a possibility of an 
unusual accident. Showers and eye-washes are located every few 
yards in all laboratory hallways. - 

Natiiiral disasters pose the greatest overall threat to human life 
and property. The weather can be particularly dangerous for us 
in t^e Midwest. Tornadoes are very, prevalent in the St. Louis ^ 
^rea from March through September, thus our emergency manual lists 
the physical description of tornado weather up front with emergency 
• telephone numbers. 

When threatening weather is recognized, the storm's movement ik 
plotted on maps by the security ^people . Whenever a tornado is y 
sighted within 30 miles of our location, the security apd safety 
crews alert all employees by public address.' Interior stairwell 
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doors 'are opened and elevators are lowered to the ground floor. 
Outside 'doors are propped open to equalize pressure. Ambulance . 
drivers park in underground garages, po^v^er plant personnel per- . 
pare to shut down machinery, and the monitors areVnotif ied. 

A,s the tornado closes to within 20 miles , a /'take-cover" message 
is broadcast 'at least three times over the public address system. ' 
Everyone is evacuate<^ to a pre-assigned place in the underground 
tunnels which connect all of our buildings. Department 
establishes a fitst-aid station on ea^h side of the Vcampus . in a 
central area, and the power plant is shut down. After the \'all- 
clear" announcement, damages arre asses§e4i' and employees^ are either 

evacuated from the grounds or they are tree to return to wor^. 

* ■ ■ - 

1 know all wil^J- agree that the primary, purpose of planning for 
an industrial disaster is to save lives or prevent injury. And, 
if possible, we want to minimize the ■'damage to property * Bo th^ 
can be done effectively by preparing in advance • • ' 

First, identify and define the* emergencies most likely to strike, 
Then design the procedures most likely to deal effectively with 
these emergencies, and 'prepare written instructions in an. emergency 
manual. Medical and safety departments shpuld work together to 
implement these procedures Finally , make available the * necessary 
•equipment for dealing with emergencies , and train your people to 
use ,this equipment. . 

v--^-" ' ' ■ , ' " • ■ - ' 

Doesb't all of this preparation cost a lojt of money? Sure it 
does. At\pur World Headquarters Ve spend hundreds- of thousands 
of dollars just to be prepared for an event or an accident we' . ^ 
hope will Tiever happen/ But i£ the urithinkable does happen, then ^ 
no amount of money is too great if "it saves a life or prevents 
a disabling injury. There are some things that simply cannot be 
measured in dollar signs. . - 

There also as no such thing as a conve.nient disaster * A disaster - 
is something you can't anticipate with cer'taiTTtyj^iike taxes, 
Christmas, or wrinkles.. Disasters are uncanny creatures that seem 
to be governed by,Murphy' s First Law: If something can- go, wrong , , 
it will at the WQrst:^^ossible moment./ 

I know it sounds simple i but the only way to really safeguard 
human lives and property against disasters and accidents is to ,^ 
be prepared ! 



INDUSTRIAL TOXINS AND. THE COMMUNITY ' 
' , ' ^ ' .. Introductory Comments . " , 

• , .\ Ciark W. Heath, Jr., MD 

It may seem odd for a meeting concerned with worker health to 
include a session* on community health. Worker and community 
health, however, form a singl'e spectrum which it is well to con^ 
sider as a whole, particularly in relation to toxin exposures 
of industrial origin. Conceptually, the two areas are distin- 
guished mostly by potential differences in dose and in mode, of 
toxic exposure. Potential health ef£e\:ts as well as sources of 
exposure remain much the same, with industrial control, measures 
often having tlie effect of protecting both groups at the same, 
time / ' ^ 

Dealing with community ' exposure problems:, however, may be a more 
difficult, complex, and frustrating task than dealing with' CQjn- 
parable worker exposures. Again, it is dose and mode of exposure 
that underlie these difficulties, rather than fundamental dif- 
ferences" in pathologic mechanisms or methodologic approach. Let 
me briefly illustrafe, how such problems affect community studies 
using as an example ^the recent Kepone exposure episode in Hopewell, 
Virginia. The four presentations that follow will expand on many 
of these same points. ' * 

The Keporie contamination incident^ involved a" small chemical p.lant 
which exclusively produce'd the chlorinated hydrocarbon insecti- 
cide, Kepone, over a 17-mpnth period (March 1974 through-July 
1975). Very few production safeguards were employed, in the plant's 
operation, resulting in extensive worker exposure to the chemical, 
as well, as unchecked environmental contamination outside the 
plant. Health effects in workers have included neuroldgic abnor- 
malities and sterility. When the incident came to public heal^th 
^?aittention in July 1974, simultaneous studies of worker and com- 
munity health effects were undertaken.- • 

u ' \ . ■ , ' ' ■ " . 
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DOSE OF EXPOSURE ^ , • ' ■ 

. - . ■ ■ ■ * ■ ■ ^ 

Studies- involved various groups of people exposed in different 
ways outside the plant, as well, as currenjt and former plant 
workers . in the. vicinity of the plant , . varying degrees of envir- 
onmental contaminations were demonstrated, largely' th$ resuljt of 
airborne Kepone-laden dust from the plant. -Main attention focused 
on a general population survey, of persons living within a mile f . 
radius of the plant. Survey workers measoired serum Kep one levels 
and asked questions about potential healtH effects , primarily 
neurologic. Also studied wete workers^ formerly eng;aged in Kepone 
production at' a nearby Allied Chemical /Company facility , persons 
employed in unrelated burlinesses loncatecy close to the contaminated 
plant, workers at /the local sewage treatment faqiXity where the 
/plant discharged :Xepone„was_te_,^^^^^a^ memb jif s^^^^o^^ of 
workers at the plant; \ ^ \ 

Neurologic illness attributable to Kepone^r^^ found only in' cur-: 
rent or former workers at the chemical 'plan^^7 6 of 133 persons, 
577o) with no such cases being found in -any^J>ther group. Kepone, 
however, was detectable in all groups, altmough in distinctly" 
higher levels in chemical workers , especially in workers with 
presumably- Kepone-related illnesses . • 

Ta:ble 1. Blood Kepone levels in different- 



o- '. \ : , 


No. 

■testfed 


No. 

positive (7o) 




Range^'f 

^ 




"Mean^^ 


Chemical plant workers 














111 


57 - - 


' 57" (lOO) 


0. 


009-11 


.8 


2.53 


'- ' Not ,11 


49 . 


'48 (99)' " ' 


0. 


003- .4 


.1 


.0.60 


Families of workers 


,32 


30 (94) 


0. 


003- 0 


.39 


0 . 10 , 


Allied chemical workers 


39 


30 (77) , 


0. 


003- 0 


.45 


0.06 


Neighborhood ' workers 


^ 39. 


25 (64) 


0. 


003- 0 


.031 


0.010 


Sewage, workers 


10 


6 (60) 


0,. 


004- 0 


.014 


0 .008 . 


Hopewell residents 


214 ' ' 


'40 (19) 


0. 


005t. 0 


.033 


0.011 


. *Parts per 


million 













j While' these findings suggest that only relatively high levels of 

Kepone cause illness, the ^nega^fcr'e clinical findings in groups 
outside the contaminated plant are only superficially reassuring, 

*• * ■ " • ■ ■ , ' • ' 
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gfven the crude clinical measures . available and concern thafe • 
; Kepone exposure may involve delayed health effects, such as cancer, 
, where .dose- relationships are as yet undeteng^ined . > As in other • . , 
• ^community healkrh studies, negative results do not ptovide a final " 
answer y althougl:^ they may represent the best that ; the art allows. 
\. -'^n -ette meantime i toxin absorption outside the workplace has -been 
documented. , 

MODE OF EXPOSURE ' , ^ ' 

In addition to. ..dust pollution in the. vicinity of the plant, Kepone 
was also ^discharged in large amounts into the city sewage system,.- 
finding its way ultimately into the James River, where it has ^bean . 
taken up by the> a.quafeic^f ood chain. Given the relative non-degrada.- 
bility. of the compound the 'situation poses a persistent problem 
in environmental contamination that has no easy solution. It- means 
that in contrast to workers whose exposure was mostly from the 
single source of Kepone production, community exposure has involved 
not only cqntact with airborne KepoTte dust , but also ingesti'on 
of Kepone in seafood^ : It also empha&izes that the community problem 
is'more diffuse and hence more dliritolt to assess and-contrpl 
than the- worker problem, where ejkposure^as concentrated a.t one 
discrete location. ^« 

-Because of these difficulties, and because the. one community -health 
survey involving persons near the p lant produced, negative results , 
no broader study of potential, community health effects has; been . 
-^undertaken. Instead, public health efforts have focused on.con- 
tinued environmental monitoring and' control of- contaminated sea- 
food sources. ■ " . ' . 

In this manner, problems .posed by dose and mode of exposure have 
made the community health problem in relation to Kepone difficult 
to assess, and manage satisfactorily . - In all such situations, of 
■' course, difficulties in public' health management are of ten magni- . 
fied and at times' distorted by the public attention they arouse, 
as wall as° by economic and political repercussions. While simi-. • 
lar reactions accompany worker health problems, such forces can 
be particularly prominent in the less easily defined setting of .. 
potential community health effects. Problems of' this sort will 
be discussed by several of the speakers ,to follow, each represent- 
ing a rather different viewpoint on this complex public health 
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' , . . INDUSTRIAL t6xINS AND THE COMMUNITY 

Arsenic Contamination Near a Copper Smelter ".. 

■ J . . Samuel Milham, jJr.y MD ' . 

The first, aiin most convincing, evidence that environmental es~ 
ppsu^es couM cause chronic diseases and cancers- came from the 
occupational setting. The larger anci more recent question is 
whether cg&nunity exposures to the various man-made pollutants, 
in air causes disease. The National Research Council (1) and 
other gijl&ups have addressed this problem in general. In this 
pape^,^f would like to share the experiences I have had in the 
past |ave years studying the qommunity around a large popper 
smelfer in Tacoma, Washington. ^ 

Since 1889, the American Smelting and Refining Company has opera- 
te a smelter in Ruston, Washington, an administrative enclave 
north of, an4 contiguous with, t;he city of Tacoma. The smelter . 
:>LS located on a peninsula which extends into^ Puget Sound (Figure^ 
1) . Although built originally as a lead smelter, since 1913 the 
facxllty has been a copper snuplter . specializing 4-^ process^ing 
copper ores high in arsenic; and it is a maj or producer of arsenic 
trioxide (AS2O3) . ' 

There are homes within 50 yards of ^ the smelter stack, and there 
is a public elementary school (Ruston School) within 300 yards / 
of the smelter complex. Current estimates place smelter arsenic - 
emissions at about 1,00^ pounds per day. 

Two facts have emerged in the pa st^five years, which place a 
special burden on those responsible^for community health in Ruston 

1. Ruston residents have increased exposure to arsenic trioxide . 
2; Inhaled a:rsenic trlo:5^ide is^ respiratory c^arcinogen. 

Children living near the spelter have been shown to have increased 
levels of arsenic in hair and urine (2). Urinary arsenic levels 
decrease with distance of. residence from the smelter'. Evidence 
that exposure to arsenic may be by inhalation comes from three^ 
different pieces o£ information: 



1. Community air contains elevated levels o£ arsenic, espe- 
cially when the smelter is operating.^ 
. 2. Urinary arsenic levels were reduced' in the comr^nity 
' : during a period of smelter, inactivity related' to a 

. strike t Table 1). : ^ : ^ ^ 

3. Urine arsenic levels iii^ children varied synchronously 
in samples obtained once a week over a. five-week 
period (2) . ^ 

The evidence that inhaled arsenic trioxidfe is a carci:riQgen is 
siinmarized in; a NIOSH criteriia dbcuntent (3) / Workers .at copper 
smelters, including the tacoma smeltei:, have been shown to hs^e,/ 
.increased mortality from lung cancer (4,5). Workers at pesti- 
cide formulating plants with arsenic trioxide exposure have also 
been shown to have a similar lung cancer incidence increase (6,7) 

Studies done at-the Tacoma smelter have shown that; smelt er fair ^ 
arsenic levels are positively correlated with urinary arsenic 
levelsvin worker3 (8), and that measures o'f arsenic exposure in 
workers (urinary arsenic) are directly related to lung cancer 
incidence- / ' 

■ ■ . ' ■ ^ ■ . ■ " * 

Given the above relationships, it is natural to consider whether 
there might be. a lung cancer risk in the ; community around/ the/* . 
• smelter ^ue to inhalation of arsenic:. An assessment of lung; 
cancdr rates by census tract in /Tacoma was unrevealimg. Ex:cess 
lung cancer rates in areas around therVsnje Iter' disappeared when 
smelter workers were removed from the counts.. 

Initial urinary arsenic sempling in the community began In June, 
1972. Over the past five .'years , .numerous ^amplinjgs have bedn 
done in Rus ton, adjacent Tacoma, and 'Fern Hill Elementary School, 
a school about 12 miles from the smelter used as. a control. 
Table 2 shows sampling results from the ^Study pietiod. For compar 
son, normal urinary arsenic levels are 0,014 ppm (14 micrograms/ 
liter). No obvious trends are visible in the data. For compara- 
ble groups, arsenic levels are ^bout the same. now as they we^^ 
when sampling began. The smelter has under tak en ^ex^:ens i ve ' emis- 
sion control measures over this time period, wljich :^esijjltfed in a 
halving of arsenic emissions ^over the study pefiod. similar 
trend is discernible in the urinary arsenic, s^amplirig. . 



daily urinary arsenic sampling for nine consecutive 
•^days f <ir a group, ^of children collected . in i^amily groups • .. It *is 
my feeling that long- ter;^ sampling in the same individual is more . ' 
revealing of community pollution patterns than l~day sampling of 
large numbers -of children. ^ Over the sampling period, marked 
day-tg^-day v^iation/in urinary -.arsenic level is seen in the same 
individual. Ttie highest levels pf urinary arsenic seen in th&^ ^ 
Study are well- intO; the rang^ of urinary arsexiic values /seen iti • . 
smel/ter ' wp!t:kers . , . 

•Urinary, arsenic levels- on a given day will^e af f ecJred,; by-'mlsny 
variables: smelter ;emissi£)n ^rates,, wind dix^ection^and' velpclty, , 
place and motion in the community ^ respiratory rate,, and inges- 
tion of arsenic. Early in the sampling it became evident that 

seafood ingestion coilld cause increase -in urinary arsenic^. — .To 

make oi\r results comparable with others, we also ^>f ound it necesr- 
sary to resort to urine specific. gravity adjustments. Since' 
published normal or control ^values fo.r arsenic are based on data, 
nearly 30 years old (9)., I think it is important that mor^ r^^ 
normal level inf^ormation be developed,, v v ^ \ . 

./ ' - ■ f ' • . . ' • " : . - •• ■ 

Studies Qf TTjorbidity in Rust.oh students in terms^ of growth (10) , . 
school attendance,, hearii^fg, and h values . (ll)- were . 

unr^vealing. ,^ > * ^V: ' 

.To make rational^judgment about .vwhether the current ambient ai^^ 
levels of arsenic in the community are hazardous 'in terms of ' 
causing lung cancer , .more information is needed. To obtain thisX 
information, two mortality studies are currently in progress . - <^ 
With the cooperation' of sm'^lter of f icials we have; obtained urinary 
arsenic data for workers going back a'g far as the 1940" s; This 
exposure information will be/ correlated with , a .concurrent mortality 
stuch^' in . smelter workers' to examine the relationship between 
arseltix: exposure and mortality fro^ respiratory cancer. We hop^ 
this information will allow us to examine the "threshold" question: 
Is thei^d ^a level of amijiei^t air arsenic below which no 'lung ciaficer 
is seen? The Occupatix)nal Safety and Health Administration has 
proposed an 8-hour workroom ^ambient air standard for arsenic 'of . 
4 micrograms per cubic nteter of air. This level is, on occasion, : 
exceeded in the community air a mile from the,- smel^i^r for three 
or more conse^cutivfe 8-'hour. periods (9).. The stud^^Iould: also 
provide a rational basis 'for setting the workplace arsdnic standard 



r-rhe secoiid mortality study' in pVogress is an; attempt to. see ^hether 
exposiirW to community' air in the- pa$t caused any unusual mortality 

.patterns. Children-' who attend Rus ton School , and Fern Hill 
School in- the early 1900' s will be idehtified and, hopefuily, _ 
followed -to determine whether their mortality patterns differ 
from one another or from expectation based on U. S. mortality 
rates;. If childhood exposure to inhaled arsenic causes lung':, 
cancer in adult 'life , this s'tudy should be able to document it., 

* In the next, year , ,1. hop^^ t mare- current normal or back- 

ground arsenic ■information for Urinary arsenic levels -by sampling / 

'unexposed populations, and populations whose ditect exposures to / 
arsenic ceased over 30 years ^ago;. ' - / 

In summary j studies of communities around well characterized / 
sources of pollution offef the best chance for under staiiding' 
health-pollution relatiopships. . Our studies,- of course, J^uld 
be 'impossible without the^ cooperation of the Tacoraa smeller, 
which provid'es -historical arsenic dose information as v^ll as 
mbrtal'ity informat^-on for its workers . The situation/iri large - 
urban areas,, in contrast, is so ..complex as to defy uffder standing. 



V ;. REFERENCES " \ " v 

Proceedings of the Conference on l^he Health Effec^fes of Air 
•Pollutants. .1973^. National Academy of . Sciences , National 
Research Council* Serial No. 93-15V U.S. Government Print- 
ing Office. ' . ; ' 
Milham S. , and T. Strong. 1974." Arsenic exposure near a 
copper smeltery Env.,^^^^ 7:176-181. 

Criteria for. a^ Staivlard. ^ Occupational Exposure^ 

to Inorganic Arsenic. ; 1975. U.S. Department of Health, 
Education, and Welfare - HEW Public^ation No . ■ (NIOSH) 75^149 . 
Leei A. M., and J. F. Fraiimeni, Jr. 1,9.69. Arsenic and 
respiratory cancer in man. J/ Nat .r:Cancer . Inst. 42: 1045-52. 

, Pinto*, S. S* ,^nd P. E. Eriterliiie. In press. Mortality 
e:xp"eriencj^^S^' a^^^^ Env. Health. 

\Otty^.^ H:. L. C^rdmi, ' 1974. Respir- 

atory b^na'^rw exposure to arsehicals . ^ Arch.> 

Env;- 'lte||i^^ ■ ; \ \ . 

Baetjl^^^^^^VM and A. Lillierifeld. 1974. 

AnalyslV-^^^^l^r^^^ experience of Allied Chenfical plant, 
BalfcimbrQiii^^ s|:udy submitted tO' Allied Cliemical 

Company J, -Itoyr ':v ^ , • ■ ■ / ^ ; 

Pinto, S* S: In pr^ss. Mortality experienced in relatidn to 
a meaA^ •tripxide exposure* ^ International Confer- 

encejrj^i ^Environment Institute of Environ- 

men]^^Heal^:h "Sciences ,/ Oct ^ ' - ; C / V 

Weh^^r, S. H. 1941. The lead arsenic content of urines 
from 56 persons with no known exposure to lead or^ arsenic. 
Pub. Health Reip.'. 56: 1953- ]:96 V - J- ^ 

Numoto, P.^ j Personal communieatiori. ** " ' ' / 
Milham, : S, In press . Morbidity studies near, a c^^^ 
:vlnt:ernatibnal Conference on EnyitcSnmental Arsenic /-Nationai 
Institute of Envirtarimerital Health Sciences ,^ October 1976. ~ 



MCEX SOUIID 




Os. ^ TACOMA SMELTER 
y ^ > ^MAiN STACK 




^ 1 ^ 



• Figure 1. Location^^ of Tacoma^'Smelf er : a 
Huston In Relation to -the :^it:y oF'Tacoma" 
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TABLE 1 

AVERAGE URINARY ARSENIC LEVELS tPPM) 

During and After Strike at the 
* Tacoma Smelter 1974 







DURING 






AFTER 






7-19-74 


7-25-74 


Average . 


8-20-74 


8-22-74 


Average 


Child 1 


.17 


.34 


.25 


. .68 


. 63 " 


,655 


Child 2 

o. 


.27 


'07 


.17 


.16 ■ 


,41 


.285 


Child 3 


.01 


' .08 


.045 


.11 


.06 


.085 


Child 4 


X 


.14 


.14 


.10 


.13 


-.115 


Child 5 , 


.01 


.04 


.025 


.03 


.05 


.04 


Child 6 




.04 


.025 


.04 


.08 


.06 


Child 7 


,04 


,08 


^.06 


.09 


.10 


,095 


Child 8 


.03 


;08 


.055 


.f06 


.05 


.055 


Child 9 


X 


.06 


.06 


X 


.22 


.22 


Child 10 


. .02 


,01 


.015 


.02 


.03 


.025 


- "ALL" ; ' 






.08 






.16 ' 



Normal urinary arsenic = ,015-. 020 ppm, 
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SaupUng 
date 

6-6-72 

6-7-72 

6-7-72 

9-12-72 



10- 11-72 - 
l(K23-72 
r0-?30-72 

11- 6-^72 
U-13-72 



TABLE 2 * / 
URINARY ARSENIC fpicrograms per liter) 

, Number of " 
individuals Group Studied 
sampled 

19 Ruston School 
16 Fem Hill School 

9 - Ruston Preschool Childr'in 

Traverse Study, of Ruston 
and Tacoma within:, 
^7 .5 mi. of stack 

■ ' 8 • • . .5 - 1.0 mi. of stack 
6 1.0-1.5 mi. of stack 

5 1.5 - 2.0 mi, of stack 

6 2.0 - 2,5 rai. of stack 
5 2,5 - 3.0 mi. of stack 
5 3.0 - 3,5 mi. of stack. 

10 3,5 - 4,0 mi. of stack 

Ruston Children 
. Average of 5. weekly 
'14 . isainples • 



Mininun Maximum Average' • 




9- 18-72 

10- 25-73 

7-19-74 

7- 25-74 

8- 20-74 
8-22-74 

6-3-7S 



6-3-75 



11-17-75 



7- 23- thru 
:8-l-76 

8- 26 thru 
.?-l-7i6 \ 

11- 30 thru 

12- 3-76 



10 


150 


81.8 


10 


50 


20,0 


40 . 


620 


270,0 


A 

50 \ 


- 620 ^ 


300 , U 


50 1 


420 


i90,0 


40 l_ 


140 


on n 
ou.u 


40 


100 


60.0 


N.D 


SO 


20.0 


10 


100 


46.0 


10 


50 


34,0 


10 


110 ■ 


48.0 



107 Ruston School Children 

7^ . 

106 Ruston School Children 

8 Ruston Children [Smelter 
10 on strike) j <cc^ 

9 Ruston Childrien (after ^ 
10 Smelter strike) 

Ru&\6n School Children. .. 
S Seafood ingestion 

36 No, seafood ingestion 

Fern Hill School Children. 



13 


Seafood ingestion ; 


48 - 


No seafood ingestion 


102 


Ruston School Children 


17 


Seafood ingestion 


85^ 


No seafood ingestion 


.10 


Ruston School Children 




for 10 days each 



6 . Ruston Preschool Chil- 

dren for , 7. days/ each,.. 

7 . Ruston School children 
(21. samples) , 



20 


470 


99-0. 


N.D. 


430 ■ 


'81,'0 


10 


; 470 


55,0 


10 


270 


70.0 


10 


?40 


94.0 


20 


680 . 


143.0 


30 




f 


30 


* iW ' 


102,0 


20 • 


660 


87.0 


10 . ' 


270 


62,0 


10 


230 


25,0 


10 


200 


40.0 


10 


ISO 


68,0 


10 


; 200 


35 0 


20 


890 


i. 114.0 


10% 


400 . 


122.0 



60 



170 



Normal urinary arsenic - .015..020 ppra or ..15-20 niicrograms per •liter: 
• N.D. = not detectable" . . 
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,V TABLE 3 

URINARY ARSENIC (PARTS PER MILLION) FOR RUSTON SCHOOL CHILDREN 



Family Mo* 1 
Child 1 

Child 2 

' Child 3 

J . ■ > 

Family No/ 2 
Child 1 - 

Child 2 • ' 

, Child 3 

Family No. 3 • 
Child 1 

Child 2 
Child 3 

^ Child 4 

^. • . • ■ • 
Average ' . 

SF " ate «alnion 
X ■ no speqimen 



( 



Agfe 


7/2.3 
, Fri. 


7/24 
Sat." 


7/2S 
Sun.v 


7/26 
Mon, • 


7/27 
Tuesi 


7/28 
Wed. 


7/29 
Thur. 


7/30 
Fri.; 


7/31 
Sat . 


8/1 ' 

Sun. 


Averag( 


10 


.03 


.03 


.02. 


,05 


.02 


,08 


,08 


.03 , 


\ . 


» P 

X 


.043 




.03 


M 


.04 


.Q6 


,07 


,04. 


.04 


X 


X 


X 


.051 


12 


.03 


.04 


.04 


,04 


,03 


.03 


' .03 


,01 : 


A:. ■ 




.031 


• 8 


\_ • 


•11 . . 


.05 


.08 


.13 


.26 , 


.11 


.0^ 


.10 


.07 : 


.115 


10 


.04 ' 


.08 


,.'04 


.07 


.07.» 


.06, 


.09 


.64 V 


.05 


•11 


.065 


\ 6 


.14, 


.22 


.10 


.17 , 


.i2 


.22 


.07 


■ .06 J| 

M 


itl9\: 


.07' 


.136 




.05' 


.11 


.03 „ 
SF 


.59 


.13 


> 

.04 


.18 


,15 


t. 
,20 


i,80 


.228 


9 


'09 


.10 


.09 


.06 


.07 


.18 


.17 


.06 


.17 


.19.S 


.118 


10 


.04::' 


.10 


.03 


.05 


.10 


.08 


,06 


.07 


.04 


.46 " " 


,103 




.10 


.09 


.06 
SF 

> 


.20 : 


.06 


.11 


,14 


,.17 


, ;'20 • 


.89 


.202 




.071 


.096 


.050- 


.135 


.080, 


.112 


.097 


.074^ 


.136 


.370 


.114 
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INDUSTRIAL TOXINS AND THE COMMUNITY • 

Control of PCB^s at thfe Local 

Governmental Level ' ' 

. ■ ' ■ > . . ■ ■ ' • ■' ■ ' ■ - 

Mayor Francis X. McCloskey 

Probably one of the most significant i^hallenges facing local govern- 
ments is developing and maintaining, the capability for reasoned . 
policy res^ohs^ to uhprecedent;ed projilems caused by scijent^fic .^^^d 
techno-rogical innovationT Size and ^ resources of the government 
most clbfeS^ly involved may have little or no relation to the scope 
or^implexity of the probleiji. \ 

?s^sjcouncll persons, and managers of\peaceful midwestern and' , 
S0^thern towns are traditionally viewed as being preoccupied with 
potholes and trash pickup / but . more and mote their resources are 
likely to be strained by the unprecedented and unpredictaljle dyiiamics 
of scientific and' technological innovation. 

Blobmington,. Indiana for example , /.over- the last 2 years has be-r 
come- ensnarl^d with the implications of being one of the 12 area;s 
of Highest Polychlorinated Biphenyls (PCB's) in the United' States . 

I would like to say a few words about BjL^omington, a community of 
some 50,000 residents nestled in the rolling hills ofi^-southern 
Indiana. Bl%omington is the seat of Indiana University, in a 
setting where a very, large lake, state park^, and beautiful woods 
abound. For many, the. community is the inspiration and «basd for 
alternative •-life6t:5^^ie^^^^;W^ of ten includ^ a pleasant detachment 
from the ''outside, world^. " " 

For some residents, this feeling of detachment and idyllic expec- 
tations was substantially destroyed with the news that PCB's emana* . 
ting from the local Westinghouse plant we^e widespread throughout 
the cpjiimj^ity ' s environment:. 'I^e Westinghouse Corporation began . 
dumi^iTig P^' s^ in the environment ^ in 1957 , when aH assembly . ... 
division, for producing; industrial and commercial transformers and 
capacitors was located in Bloomington. The dumping continued in 
significant quantities until late 1976, when 'Westinghouse . 

-■■ ^- : : / . ,. :'■ • ; 
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substantiaLly complied with an abateipent order of our Utriilties • 
Service Board (Appendix). This alDatement order was developed" by 
the Board at my request, after it became obvious that Federal 
regulatory powers for this problem were nonexistent. • 

Production of the transformers and capacitors at Westinghouse re- 
quired, a fluid (commercially produced by Monsanto and known as an 
aroclor) containing the PCB's. fluid was 'used to resist ^ 

■ flame hazards within the manufactured device; it has a very high 
kindling point (2 300OF) and is" very std^ble. The fluid was allowed 
to flow directly into the city of .Bloomington' s wes t interceptor 
sewage line leading to Bloomington' s Wins ton- Thomas treatment 

•■''.plant. ■ , ■ ■ 

The '.city of Bloomington becamaaware of . the problem in the fall 
' of 1975, following an article in Sports Illustrated and. after ' 
• • - . utility technicians returned from a U.Si Environmental Protec- 
■. t ion Agency (EPA) sponsored conference in Chicago. 

■ Early in 1976 ^ sampling and testing by .the EPA, the oState Boari^. 

of Health, and our city Ijkboratory s.howed .a PCB concentration of 
C ' 1 to 6 parts per Mllion in effluent from Wes tinghoas6' s main 

sewer.. Dri^d sludge at our Wins ton- Thomas, plant was found to ^ 
contain from 200 to 500 ppm, Digesting sludge had 900 to 1700 
pom. Raw sewage had 50 to 450 ppb. Effluent entering Clear Creek 
flora our Wins ton- Thomas plant had 20 to 40 ppb. Accumulatipn 
occurred in Clear Creek, fi^ with levels ranging as high as j^^l p^ 

■ Among those.mostv^tartjlP^Nihe ' PCB. revelations were ^ v^^ 

- people who over t^e ye^r^'had taken sludge from the south tireat- 
ment plant -for 'use as a gardet) /conditioner. To quote from a _ 
report by A. K. Lindben: 

"For a number of years dried sludge had been given 

away to citizens in the district for use as a soil 

conditioner in their gardens . When the PCB content 

of the sludges became known, people were invited to ^ ^ 

' . submit soil ' ss^^ the laboratory for analysis . ' / ■ ' 

While about 407o of the soil samples contained PCB's 
in the 0 to 4 ppm range, 20% ranged from 5 to 20 ppm 
range. A few samples contained higher concentrations 

.. - '. of PCB's. These gardeners and farmers then became faced <y 
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with the problem of removing their top soils or closing 
tho.se areas to future production of garden products, 

, ; Some grazing land was -affected too^ / 

, .1 ^ ■ . .• ' • . ■ • , • • • . . * ' ' • . ■ . • • ■ ^ 

''Fish caught about 9 miles downstream from the sewage 
treatment plant were analyzed at a State laboratory . / 
PCB concentrations in the tis'sues ranged from 50 to 
over -200 ppm, rendering the .fish^lnediblfe. The State ; 
Board of Health issued warnings that fish caught,^ in the 
stream and in another stream nearby should not be eaten. 
The State Board of Health also found it nedessary to ban 
the sale of milk by certain dairies whergi milk.was found to 
:v; /'contaih up to 13 ppm PGB's. Most of ttie . latter PCB's 
originated, however, from PCB-containing- paint coatings 
used to line silos for storage of feed, grains . Foillowing 
the bans, a bill to assist dairy farmers who are put out 
6£ business by PCB' s was intr;oduced and passed in the - 
" State Legislature. The bill,^ a^^ : . ^ 

provide for compensation ta municipalities for fear of 
r killing, the entire bill.'^ ^ 

Another ' concern , 6£ course, is bodily cont^inatibn; by ingestion 
of PCB- tainted materials. The same report. states : . ' " 

''Since the problem becd(|mie exposed, a number of city 
. . sewage plant workers had small sections of body .adipose 
.tissues taken for analysis. The* results showed PCB' s >tn 
the low ppm range i'n the samples . The same workers as 
'well as oth^r city employees-had blood tests and live?: 
' biopsies performed by the -National Institute for Oceupa-, 
tional Safety and Health (NIOSH) . PCB's in the low ppb 
range were found. In late January, 1977;-, many families • 
in the district- signed to receive free physical examina- 
. tions by the U.S. Public Health Service .doctors. A medical 
team from the Fedejjral Cdmmunicable Disease Center (CDC) 
in Atlanta, Georgia, arrived during the latter part of 
• :■■ 1977, to set up a/testing laboratory at' the 

loca^- hospital i/n preparation for the 

\ Various ^estinghouse employees have been examined by MOSH physi- 
cians. Representatives from the U.S. Center for Disease Control' 
S Atlctnta during a visit .here advised that reported levels-:wer 



not alarming. But the simple fact is that no one knows the pos- / • 
sible long term deleteriQUS effe'cts. ' " . .. 

Perhaps the most 'obvious and vivid result "of the PCB situation in 
■ Bloomington is some 1,800 tons of contaminated sludge, piled, up at ' ; 
our south treatment planr. The PC,B-content of this sludge is 
- ■ 20G vto '450 ppm. The State Board of ' Health will not issue a permit 
'^C' foi? any method, of disposal in the state, including incineration, 
• sanitary land-filling, or chemical fixation. ,'. - 

lii essence , Indiana has ^said, get rid, of the slud^ge but you can' t 
;.do it in Indiana. Our Utilities Service Board still is search- . 
ing^ for a 'functional, solution, while intending to hold Westing- 
house liable far 'the costs of disposal and for all- other; actual 
, damages to the System. 

"Costs of disposal of the .sl^ge could total in the several hun- , 
^reds of thousands of dollars." In addition,, the major interceptor^ 
lin,es and the Wins ton- Thomas plant have been contapii^iate4^,.: as, have 
other lines. Also, |grit or particulate matter is shipped weekly 
.-^ > t3^ a sanitary l^ndfill:.i,n Illinois at a cost of some $25,000 yearly. 

' The utilities. Service Board vand "an attotney re^reisenting the city 
are presently negotiating with attorneys fpr Westinghouse . The 
basic pol. icy position of the city is that the- firm shoulil^pay for 
all costs it has imposed on th^ system 'arid on t^e public. 

' The Environmental Mahagement Board of the state also convened a 

hearing--presently in indefinite .^ecess-r to consider legal respon- 
sibilities^nd overall solu'^ions to the P^ problem. It was uecom- 
mended Westinghouse and the city should make every effort' to reach 
a settlement . - . \ 

it should perhaps be noted that the economic resources of a multi-. 

."national corporation and its ,legal and other expertise likely give 
overwhelming advantage to the corporation in dealing' with potential 

> litigation against almost any locality. \ - 

■ ' '■. ■ . ^' [' ^ - . - ■ : 

Consider itig ttLe limited resources of' Bloomington, even, giyeh the 
fact we have an activist administration, a good city chemist, an ^ ^ 
excellent' lab, and £he ability' to "draw on expertise in the Univer-. " 
,' . sity community, our response to this unprecedented situation was. . 
overa;il quite reasoned . 

:V-,:v ; . ■ ' ' ' 
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still, pur^ability to respond to apvinprecedented situation and, 
our leverage in dealing with the problem were hampered by-lack \ 
of 'legal backing at the national, level and lack of staff assis- 
tance at the state level, , "And with ho law or regulation on the . 
Federal 'books ! as " to nonppint <^ourcel5 of toxic pollution, our 
Utilities Service Board was forced to go to a locals ordinance. ^ • 
as leverage in regulating a national corporation, ^ 

Our administration was subj ected to soihe economic arnd political 
pressures by the Westinghouse f irrq^, which included a large turn- 
out of employees against "closing the plant," an action Which 
never was seriou&ly' contemplated, Westinghouse^ of f icials also 
were quick /to point out publicly and" privately that it was unf-air 
for. Blobmington to impose standards if other communities were 
not doing 'the s^me on their .competitors • In essence , it is very 
difficult for a local govfernment to impose environmental aad/or 
economic controls on a national industry, 

■ . ■■ , ' •, -.. ■,' " . ■ _ _ : ^ ■ ■ ■ ■ 

Even years after the PCB controversy has been receivf Tig national 
attention, the: EPA .haV not promulgated rule 307B of the 1972 
Water Pollution Control Act. ^ Just last week the Chicago -of f ice 
of the EPA said it was in favor of--'fehi«>-^gulatipn,-' but the^ ' 

national EPA still has not acted, \ . . ^ 

f '■ ■■ ■. , ■ . • 

Such situations as the one ^^^in Bloomington put a premium on expedi 
tious.' development of policy , particularly on the national level, , 
and oil intergovernmental cooperation at all levels.' 

State governments also should turn more to staff for expert advic 
and technical resources far local cGmmunities.--man3j. of which do, 
not even .have the .moderate t^^chnicar resources of a cpmr](junity 
such as Bloomington. ' : ' 

Also, the Federal government should provide the 'sites and funding 
ror disposal of such comtaminarte^l wastes. Congress could decide 
wl^ether funding should be from general revenues or frqm/taxes on 
particular polluters. 



Appendix . ■ Order - Utilities Service Bo^rd 

f . Bloomington,' Indiana 

• „■ • • . • ' , ' ' ' t • ■• ' ^ ■ ■ ■ . 

The Utililities ' Service Boex'd^f B In^ia-Tia, on the basis 

of statements ai!^d testimony made 'to it at its meetings and also 
on the Basis of reports ana communicat ions' from other governmental • 
agencies, including thai Environmental Protection Agency, the Indiana 
Stat-e Bo^d of Health, the Indiana Stream Pollution Control Board, 
and the EhyiroiTmniental^rC^ and Conservation Commission of the 

City of Bloomiiigton;' and also oti the basis of its own staff reports 
and laboratory analysis; and also oti the basis of published articles 
and findings^ of both scientific and gejieral interests now make the 
following findings , conclusions and order : : ^ 

^ - ,/ FINDINGS OF FACT 

. ■ . " ' ■ " ■ 

1.' PCBs (Polychlorinated Biphenyls) ar'e compounds that are 
most often found iti concentrated form in -^manufactured askerals, 

• 2.. The possibiiity ej^^ists, on the basis of laboratory experi- 
ments and'^clinicil analysi^. that the ingestion of PQBs may be a 
cause of pathogenic disturSances and/ failures in htmian Vb^t\|g5 an^ 
other animals. / ' ^ J 

3. *PCBiP cannot by any feasible and reasonable ;ii'r.dcess be 
removed, from sewage and remains present in the sludge when it 
exists in raw sewage. . ^ , - J ' ' 

; 4-, The City of Bloomington* and its Utilities Service Board 
are responsibla\for the safe and economical disposill of apcumuiated 
sludge from, its sewage treatment plants. . ^" . . 

5 . The . City of Bloomington arid^its Utiliti-es Service Board 
discovered, as a r,e.sult of reports bi^ a conference held in Chicago 
in November, 1975; a possible danger from PCBs in^- human environment • 

6.^. iJpoh receipt of these, repoi^ts the Util^^ Service Board 

ordered sludge retained at ifs -pi-ant: until further findings.;^ 
T ' 7 , Prioi; to this . order . fetne Utilities Service Board had en- 
couraged and engaged in the practice of giving aiid delivering to ^ 
•persons the prbcessed^ sludge from its plant .for ' sipii conditioners 
and fertilizer;, a practice that .it had found iio be both; ecoi^^mical ^ 
and mutually^ beneficial to it and; the recipients. / , . ' ' 

8. ^ There exists reasonable proof that the continued disposal 
of sludge as soil conditioner willy result -in the release of PCBs ^ t 
into the envltor^ent to such -atL e^^ beings in^the^ 

BljOomingt'oti are^ ingest • PCBs %in-abTj^Jm quantities* - / ; ; ' 



'9. Persons who formerly were willing to take dnd accept 
•delivery of, sludge no longer will accept it. > 

. ' 10. , The .Utilities Service Board. has received citizen com- 
plaints and threats of legal action because of tl;ie existence of 
PCBs in^sliidge as it' was formerly deposited. " ; ^ . . 

11. The cost of alternative means of disposal of sludge is 

> unreasonably high to be a- normal sewage treatment operation. . , 

12. "The existence df PCB^ in the Blooming ton Sewage system 
an<d sludge at the Wins ton^;. Thomas Treatment Plant ts almost entirely 
the result of the depositing by the; Westinghouse Electric Corpor- 

• ation' from its Curry Pike plant into the City sewage sy.stem. | . . 

13. .The continued discharge of RCBs by Westinghouse Electric 
Corporation into the p.ublic s ewers. -of Bloomingtoh interferes with ^ 
the proper operation of. the . Wins ton Thomas sewage treatment plant 
by making uneconomical the disposal qf its sludge. . ; 

" .14. Westinghouse Electric Corporation is installing new pro - 
.oesses. to alleviate the discharge- of PCBs into the sewerage system 
, or Blooming ton and that. December 1;, ;i976 is a reasonable^ date for 

the completion of this ins t^-llatipn. ■ 
J* ' "tE^. . ThQ Environmental Protection Agency is now preparing for 

comment a proposed regulation .(to«. be issued in conformance v?ith. 
■PL 92-500 'requirements) for reduction of PCB levejLs in effluent - 

under Section 307 (a), of ,t:he 1972 Water Pollution:;Control Act • 
.Amendments limiting discharge of PCBs inta public sewerage systems. 

/; ' CONCLUSIONS ■- ■ ^ ■ ; ; " 

1. The Utilities Servi^ Board of Bloomington- has .the juris- 
diction and responsibility to enforce ordinances of th^ City of ^ 
Bloomington, including Tit; le 10 of the Bloomington Municipal Code 
and gppri fi nallv 10.08.040 Prohibited Discharges . . . 

, 2. The existence of the abnormally high quantities \of PClBs . 
■in -the sludge of the Winston Thomas plant at' Bloomington inter- , 

• feres i with the proper operation of " that plant wit;Jiln the meaning- ., 

• oiyp. 08. 040 :c7). .-. . , • ■ .:. ^-^ ^ .^.^ . 

: .'v^ 3. PCBs iirKa great^; concentration than that.,, to. be permitted 
Tljfiialr -the' propose^^-^iSgSiSi^ (to be iss^d .in banforrnance with 
PL 92-500 requirements >fjE6r red'iictlon- o^jj?;B levels in effluent 
under Section 307 (a) ,<Eff ,the 1972 WaterWllutidn: Control^Act;- • 
Amendments is -a 'prdh^i ted discharge under 10.08. 040 .'., . .. . : .:' 



. ' . -r- ^-i-: ■. . order : ' •■• . ^ • ■ 

■WESTINGHOUSE^ been foufid to be in ^ \f . 

;,n6nrCompliTOe of> lO.08.040 (7) .of >he Municipal ;Code^ the V 
. City of Bloomington by Its discharge into the^ public, sewers of 
polychlprinated biphenyls (PCBs) , i^ ordered to, cease permanently 
4:he discharge (if^PCBs over the amount'^ <!to be .set forth in the ^pro- 
posed regulation of the Envirbnmehtal Protection Agency to be 
issued for industrial . discharge^ into' sewerage systems in con^ 
.formajice with .PL; 9:2-50|6' requirements .5 regul'atj.on^r^f or reduction . 
af PCB levels in effluent undiler. Sebtiori 307 ;(a) of "the 1972 Wdter : 
^Pollution Control Act Amendments on . and ^dfter the fii;st da^ of ^ 

December*. '1976. . " . : . ' ' , . 'i^s^ 

■ : ^ . ■ . ' . ' ■ r . : ^ ^ ■ 

it: IS FURTHER^ ORDERED that the. UtiLities Service; Board; will: re- ; 
view, the standard*' of the proposed 'rfegulation of the Environ- ' • 
mental Protection Agency, to be issued for industrial discharge^- ^. 
'into sewerage" systems in confftrmanbe with PL 92-500 requirements, 
and reserve: s th^ j>urisciiction. to modify the , order in such a manner 
that would^ not impos4^ more (difficult, standard on Westingh^use * 
Edectric Corpora tioD^han the gtandard^.'of .the firoppsed ^^r^^ 
of the Environmental Pro tec tio.T^ 4^' ■ ■ ^ 




This order was adopted by the Utilitie^ Sejvice ^^^^^^ 

ihgton, Indiana, at it^^meeting held Juiy 2", " 1976V; / . . ' 



Robert - P . Schmuhl , « President 



H, Jack l^artin 



•• David- L. Dil'cher , . : . /■ 'v - 
M 



• John^' Miller ^ ' \ ■/■-■'^ ^ 



WiUiarnv B, felne 



.-a 
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IM)USTRIAL TOXINS And THE COMiy^ 

The Role of the Occupational Physiciart. in Controlling .. " 
Industrial Toxins Outside the Working Environment. . ' 

Maurice" Johns oij, MD , 

I appreciate the opportunity to talk with ^you about toxic chemicals 
in the environment and, more specif ically/,\about-the role the occUpa 
tional physician plays in their identification and control . Let 
me say first, I think the physician's role'.in, this regard has been 
a small one. As I see it, that is a rejgrettable situation and one 
that shoujd be remedied. I hope we. can spend a few minutes look- 
ing at the reasons why the occupational physician plays this limited 
role,' and at some of tile; reasons why the physician should have a ^ 
more substantive involveiTient in the control/of chemical exposures : 
outside this workplace. _L.' ' 

I think it is obvious to' everyone that the occupational physician , 
has played a major part in the setting of safe standards for the 
workplace. A review of the literature ©n any of the common toxic. - 
chemicals to which worl^anen are exposed' w'ill inevitably demonstrate 
the intimate involvement physicians have had in the identif ica- . 
tion of hazardous working environments and in the establishment 
of safe levels of exposure and effective methods/of control. . 

On the other hand, when one looks at the background data which . 
supports many of our general' environmental standards , one sees 
that the practici.ng occupational physician ha's had"very little 
input into these determinations , and that the mkjor. input, has come 
from experts in other biological and social science^. The epidemio- 
logist', "the toxicologist , the statistician, the chemist:, and a / - 
host of others have played , a much more important role. ? , 

■ \ ■'■ - •■ > ; ■ • ; 

It is, of course, true that considerations which are applicable 
to the workplace do not" automatically extend to the general ; . 
environment. Populations at risk are quite different The occupa- 
tional physician sees in the plant a selected group of employees^ 

^^ho -are by and large healthy. They usually spend not mor^ than 
8 'hours each day in the working environinent, and they have 



substantial rest periods be^fween^ej^posures, which gives opportuhi- 
ties to recover from miiior ^physi^logic insults. .. t 

Exposures to which the g'enera|- popul^^ are subjected are of 
quite a dif ferent riatiireA The^. may ^e 24. hours per day, 7 days 
p^i" week often year in and 3)%ar out. r They affect all age groups, 
from- the ^ifnf ant to' the very^oXd, and expose inot' only the Well 
pCpalafiQn but those; Vljo^s from a variety, of acute and 

chronicLdiseases . 




Given this ^ispari'tyj^i^^expoS^^^ .and* the obvious rieed 

for different p^missible Leyel^ of expos^rfe to a toxic material, 
it is perhaps not suofprisirig tWat m^'ny . oc^tupational physicians 
se0 the permissii)le expd'sure levels for c^mLpotinid^ in the*^ commu- 
nity as ridiculous ly; low, "Many / who.:" are c^neerne^ with community 
health see the level's which are p^rmitte^d^xn ^the woi;kplace a 
excessively high. ^ - ■ • ' ' • 



.. . >. 
■ ' ^ ■.?■ 



,vThe recent case of vinyl j:hlprid_^e (VC) expdsures^ wi;th which I 
;am quite f amiliar ^ is- a good example^of t^his^ point -^^ is. no 

question exposures in the workplace in years pa^t wereie?^ 
sively high and resulted in a number of cases of'^at^ioearcoma of 
the liver .which, without doubt , can be at.t^ib'ut^d i:p chlo^ 
ride e?cpoSiur^. " ' . ' ^' y--''', ' \* 



About 60 such cases have been, recorded ii;i- .the Vorld s.;Li3^:e the . 
first' eases were reported in 1974. Thes6 have been tfie^. results . 
of exposures which dat^ back as far as' the beginning ^f' the VC . 
industry in about ^1935. The levels to which these men Were ex- , 
posed are not , well doGurSented, but surely- they were several parts 
per miliionj with occasional -excursions into. the thousands of 
parts per million. ^ 



During the years that these exposures were occurring*, therfe was of 
coutse a release of vinyl.' chloride into the general enyirotim^nt . 
arouTid the plants , and there has been considerable effprt to disr- 
dover what the community exposure levels were and whether or ricft 
there was any resulting disease. The best estimates. of ^the com- 
munity levels in past years probably came frpm the U.S. Efivii;on- ; 
mental Protection Agency ,(EPA) which estimatjS.d those levels Xo'^ 
average 17 parts per billion, ' . ^ ^ \/- 

Investigation of the population livin^^around these plants has 
shown no excess of • angiosarcoma of the liver ^ and generally no 
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, health effects^ that can be related to VC.^Thus it appears that 
^\while past practices resulted in clearly hazardous in-plant ■ 
exposures , they produced- no dis-cernible health effects in the 
community. ■ 




Today the permissible exposure level in the workplace ha^ been i 
reduced by regulation to 1 part per million and the emission staTi; 
dards.promulgated by EPA last fall will reduce the level in the 
environment around the' plant to about^2 parts per billion. Al-;; 
though .there might be a few dissenting opinions, surely the over-i 

^whelming consensus among knowledgeable people is that the 1 ppm •. 
standard in the workplace very adequately protects aga'inst VC- /• 

/induced disease. While we will probably see the results of past" 
exposures producing- health effects on workers for some years to 
come, I thihk we are all quite confident that .VC is indeed being 
handled safely in the workplace today/Qnder current regulations. 

In the matter of community expdsipre^/^to VC, the situation is qui^e 
different. As I mentioned before ;yin 1976 EPA promulgated regu- 
lations which would lower the VC level in the community from 19 
pp.b--a level which has not been. shown to have any adverse health 
effect at ail-- to 2 ppb, providing thereby.' a safety factor ^t 
least '8 times oyer a level which, as far as anyone can tell, was 
already perfectly safe . ' ^/^>x_ 

.While this would seem to me to provide more than ample protection 
for the community, -not everyone shared this view. Indeed, the . 
Environmental Defense Fund' (EDF) .sued the 'EPA in an effort tc5 forcev 
a further reduction- in the permissible VC emissions from plants. 
1 don't want to dwell tpday on the :^ut41ity of the proposal ma^e 
by 'EDF, -although I shou-ld note for .the sake of completeness that 
only a small portion of the VC monomer which escapes from a manu- 
facturing plant' does so via the exhaust stack^s and that reducing 
the perm i-s sib le amount by ohe-.half, as EDF has suggested, will 
reduce community levels by less "than 1 ppb and Will of course 
have ho resultant health effects whatsoever. . ^ 

It is at precisely this point that L think the occupational pl^ysi- 
ci^n can/^nd should, play a much^ftiore important role, and I think 
there ate several reasons why he is especially well qualified tp 
do this. 'First, fhe p^iysician has a' good knowledge of the health, 
effects' which can be reasonably attributed to the chemical and 
the scientific background on which to judge whether or not there 
is a threat to the community 's . health. , \ , 



Secohd-j the occupational physician is thoroughly familiar, and 
de^ls. ev.erj^day , -with the dose 'resp9nse i:*^l°atiorfship and thus 
G:ai|i recpg'nize^ depending on dose', the sake material can b 

a pois'^ni a^sm^d 



depending 

icine, or have ho effect* Tliis . seems to be a 



be 



coht;ep t 



is very difficult for the general public to accept, 
^9,lthbu^ (iW^is one we all usfr' regularly. . l^or e^^ample, if we have 
Ja ■headache", -we take Z aspirin tablets ; --we don' t take half a 



f /tablet j". because we know that would be ineffective • we don't take-. ) 
/< icy ''t^1t^p^.J^J:>e tans e we . know we woul^ at leas t have an upset stomach;' 
/ ^nd we Val)nVt take 200 because we kttow this might well be fatal. | 



We take ,l:h^-2 aspirin tablets with considerable confidence they 
wrll relieve the headache without significant .side effects. 

Another Icbntribution the physician can make to the selection- of 
suitable .(ioiriii^ni^^ for toxic materials Is based on-, the 

f act i thdt'W^^ daily experience allow him to be coni- 

^ f ortableVwitri t^ in. the., given situation., as 

opposed .teethe ideal solution to a^ problem. 'For ■example, if' a 
patient tial- acute appendicitis, the best solution to the problem 



.'I 



is,: fox^rtbt^^r'inflammat^ subside. However, m 

the reai;\i?pirld that does not happen, and the physician must then / . 
.aclvise hii^ patient in choosing between a variety, of alternative's ^ 
whi^k, .ejat^ry varying risks./ When the physician recommends surgical, 
remova^lQl' the appen^^ he believes this is the- b6st recommend|i-:\ 

..:^ic^^^a^:?is not disquieted by; the; fact that there are a^esthetip ; . 
ac.4l4e:§|s-,. wo emboli, and a host of othei: 

cpE&piica:tl^^ which represent real, although remote, hazards,. T . 
Sifnk.th^t our society has not been able to deal with this problem ' 
of . ;;):isk-benef it relationships in environmental matters. ^'.We don-'it 
^s^etti'^tqMave' a problem with risks and benefits in setting -highw^y^^ 
Xape^d ^iimitis,,' but we are very uncomfo:^ table with the thought th^'t. 



:i^^f>.cDuld|. permit an envirpranental> exposure which might pose even\^ 
sCht^ smallest risk/ I think the occupational physician is in a: \ 
uiJiq'ae pdj^ to bring ,a sense of ba^lance .^into these cj)n|sidera^- 

f t^^ns ■•■'^lid-*-' to help set standards that ate prudent, yet 'reasonable' 

"'.Perhaps Qh^ of .the reasons occupational, physicians have not been 
rmpre; active /in Jthese environmental affairs is that they don't 
; '^Iwkys '^involve bnly weighing one health problem versus another , . ■ 
Vlxti^t. that' of tenjfthere are^ social and econornic considerations Which 
mxis't \4o ;1^^ r think that occupational physicians 

^ >eak^out in these circumstances , al- / 



are somewhat '■'•neluct ant to 
tMjigh s u^e ly i m the mo der n 

4 i • 



.ce of medicine . as 'with the 
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changes that, are being -propped, soci^6economic considerations 
are very much in the minds "^jf .physici^ they make dajily 

decisions. ' ; ' r 




Let nie go back to my illustration of the apt)endectomy wi'th its • - 
remote ■; possibility of complications : If a young, generally 
health patient presents acute appendicitis and a routine appen- 
dectomy- is performed, i we expect .the patient to go from the re- 
covery room back to the general surgical service. We dp not / ' 
expect -the physici^an to .;as,sign this/pdtient to an intensive care 
uuit for 2-3 days. This 'is hot " to say that 'the nursing care on 
an intensive care ward is not. better i It clearly is . Tlie fact 
is that we recGgnize/ the pirobkbility \6f complications benefiting 
from such expensive /nursing .care are |s or emote that it is not 
• justifiable. ■ _ / / ■ ■ [ ' ' ' ' . ■' 

I think the time'has come wheh, in . the area of en\^roTimental health 
problems, occupational physicians must begin to take a, similarly' 
forthright stand./ We cannot ever prove that a given environment ■ 
is\ totally safe,/ but we can estaibliah that some levels of environ-, 
mental contamina/t ion with toxic materials are so unlikely to cause . 
^ealth probl-ems/ that the results are-acceptable. 

Most\o.f what l/said today treflects my personal pbsitionj but I^ 
do" f e^l strongiy that the occupational physician must expand his- 
concei-^n beyond the plant an4 tstke an active part in considering 
safe levels of community eifposuresJ I think the occupational 
physician no tf only has a clear contribution to make, but, also* 
has a clear' obligation to make' it. 
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INDUSTMAL TOXINSrAm THE COMbW 

. , The Michigan PBB Incident 

; Kenneth R. Wilcox, Jr to, Dr.PH ' ; 

One of the problems that must be faced is the consequence to the 
community of useful chemicals getting intp.^, the wrong places. We 
are accustomed to considering the consequences of producing or 
^sing a chemical in terms df^ts proper intended use. However, 
(When chemicals are misused there may: be dire consequence's to our 
communities and to the general puHlic. This paper » describes an 
incident, that has caused widespread and Serious problems within . 
t;he State of Michigan (1,2) . 

DESCRIPTION OF INCIDENT ' . ; / . ' 

Among the chemicals produced at the Michigan Chemical Company 
were two having somewhat similar appearances [but widely ;dif f erent; 
propertip^. This company was a major producer ^ of polybrominated 
iiphenyl (PBB) . This product was made by the bromihal^ion of 
biphenyl compounds and' has h^^^ as a f ire \retardant substance 

particularly in plastics. it is an 'extremely ,s tabid subs tance 
that is relatively insoluble in water but highly soluble in fat.\ 
Since it is ordinarily incorporated- into finished prbducts the 
'exposure to the generaJL public of this ^product is ordinarily of 
no consequence. 

^ . ■■ ■ ■ ■ ■ • ^ ' ' ■'■ ■ ... ■ ■ . :■ 

Another chemical produced at the company was magnesium oxide'. 
It has bgen found that magnesium oxide in many instances will 
stimulate milk prqciuctipn, and it is therefore a useful additive 
to some special dairy cattle feeds . Thus, this compound enters 
the food chain, and the potential for an undesirable , exposure of 
the public if the magnesium oxide were mistakenly replaced by or 
contaminated with a harmful chemical is very : great . ■ , 

Iti eariy 1573, because of a paper shortage, there^.was a delay in 
the receipt of preprinted bags by the chemical company. During 
this, period, the trade names of the compounds were stenciled' on ^ 
the plain brown bags used. PBB was sold under the trade name o£ 



Fire Master and magnesiuA oxide under the trade name of i5eutra-|^ 
Master.. At this time an'^egtimated 10 to ^0 fifty pound bags of 
Fire Master were sfent by mis..t:ake to the Fa:rrn Bureau Serviceis as 
fulfillment of an order rfiorV^Neutra-Master . This mistake was not 
recognized, and the PBB'w^^used in the production of feed for 
dairy cattle . \ ' ' ' 



e^xperiencing health 



In the fall of 1973, some dairy farmers began 

problems with : their cows but; .the difficulty was: not generally 
recogTiiz'ed for som^'J^time. One of the dairy farmers , who had been 
a chemical ' engine ei^ll was conv in the fped was the problem 

arid persisted f^ months "in an a|: tempt tb determine wh^t. harmful 
compound might be: j^^. It was' not until April 1974 that • 
analysis/ cohfirmed^^ presence of PBB in? the milk and feed from 
the. suspected farm. ^ T^ earlier mix-up was then quickly discovered. 
Because the mistake was' not dj^overed for approximately 'one yeat, 
there was extensive contamination of food products. 

As expected, PBB. was disjcovered in beefvr - ' " 

milk products such as'' cheese , and butteir . In^a^ 

of the cc5.htaminati6n of farms and incidental tises of ttie feed, there 
was also: contamin^ t ion of swine s'^eep , chickens , and eggs . At; temp-ts 
were made immediately- to, begin removing contaminated products from 
the market, but it: 'was not until late 1974 or early 19.75 that the 
iftarket was essentially cleared of products containing PBB at con- 
dentrations above the FDA guideline. /sphere still remain rare ' . . 
Camples of beef with traces of'PBB, but^ the/significant exposure 
through our food, chain is essentially ipast . / . : 

EFFECTS OF PBB ' oivl' COWS ' : • 

• ■■■ ' -'-i . ■ ■ * , ■ ■ ■ ■ - t • : . . ^ ' ■ ■"■ 

The ef f ects of 'PBB on dairy herds were rather complex and conftising 
because' of the. uncertainty of the eff^ects of other intercurrent 
health^'probl.ems (3) . However, among those high Ly exposed, it was 
clear that, tbxic symptoms in cattle included refusal of feed, de- - 
■creased milk production, acute anorexia, shrinking of the udders, 
breeding >problems:, extension of gestation period, and stilllDorn 
calves.' In addition, many of the cows had lameness,, swollen joints, 
abnormal hoof growth, and hyperkeratosis. Some 'had matting of hair, 
•hairv, loss, ^.hematomas, and superficial abscesses . . In seyere cases ■ / 
there was weight loss , was ting of muscles , particularly in the 
hinci iimbs,., coma, and death..' Experimentally, heifers were n9t 
^Effected by a ,dose-of 250 miligrams pfer day for 60 dayg but were 



affecte.d by 25 graihs per day (4> . Those he±i/ets^§c^i^ixig the ' 
higher dose showed anorexia, excessive lacriiaati^n a 
diarrhea, emaciation, .dehydration, depression arid abortion.- Sig^is • 
developed progressively in " these, heifers . Thus", it "is clear 'that*' , 
higher dosefe of PBB are toxic to cattle. ^ , " ' - 

EXPOSURE OF PEOPLE . * ^ 

The extent of the exposure of? the people within the State of Michigk 
to PBB h^s gradually unfolded. Efforts in '1974 were concentrated 
on- those . farms with demonstrated contamiixation of t;heir cattle ' 
with °PBB,. the quarantined farms . " In the initial studies of these 
-farms, PBB blood levels^ were determined for a sample of quarantined 
farm families and in a sample of nearby farm families that served 
as a' comparison group. ' \ 

Table 1. Blood PBB levels in participants of .1974-75 study 
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On the quarantined :^rms , only three of 110 .persons tested had i ^'S; 
blood levels below the level of;;-q^ these 
individuals had levels t)ver 0 .5 ppm with the highest be^tig 2.26 
ppm,_ Clearly, this group ha4 a substantial exposure . ^ 
on the non quarantined f arms , there were only 21 of 104 subjects \- 
tested that had blood levels below the level of quantitation. Jhe 
remainder had levels below O.lppra. Thus , -the level of exposure ' 
was lower on: the non quarantined farms / but there was still a \ ' 
substantiarl number of persons with documented exposure to the' 
chemical, ; . ■ .' . ■ ^ ^ 
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In early 1975, we began Offering routihe P,BB analysis, of speci-. 
mens submitted by pbysicianis .\ ^The circumstances^that prompted 
physicians to submit specimens have varied gafeatly, and there 
is a mixture .of individuals with and without sj^ptoms / and petr ^ 
sons, with and^-Without knoWn exposure to PBB-contaminated f bod -^^^^^ 
In this una^^l.ep^^^^ sample, about half the individuals had. . - . ; 
PBB blood, levies below our level of quantitation, 1 ppb.. How- 
ever, .^some individuals had levels^as high as 2 ppm,. Such blood 
testing' made; it apparent that a sub^stantial . portion of the popu- 
^lation had been .exposed to the compound: ^ * . 

A littlje reflection on the nature of 'PBB leads one quickly to 
appreciate that a- fat soluble siSb'stance like this will tend to ' 
concentrate 'in-" the fat at much higher levels than would bfe found 
in the biood"! • "Fprtun^tgly , many of the^ specimeVs- submitte by 

.^physicians were faVrJ^x ops ies . This enabled us^ ta examine the 
relationship between the ^BB in the blood and in the fat^ biopsies 
taken on the sanie day . A tfotal of. 1^1 siich paitjed sp ecimens have 
been analyzed: In this group there were 66 specimens^ in which 
the blood level was quantifiable at 1 ppb or greater. "Analyses 
of the paired specimens on these individuals show that ' there ^is 

* a .very high correlation (R = ..96) between the blood and fat level 

(Fig. 1). - • , ■> I : . \ . 

' We no^ feel that; in ^general^ the concentration in the fat will ' 
"^be* approximately 300 times the concentration in the bl^od, but 
of course the fat to blood ratios may vary by iTn:dividu#l. Th^ 
adipose PBB levels varied frpm non detectable to 1 . 2 ppm im. the ;^ 
other 125 . individuals not having a quantifiable level of PBB 
in* their . blood. \ 

^ ■ .. ' " ^ 

Table 2. Adipose tissue >PBB levels *for 

\ persons having I/ppb blood PBB ) , ^ 

Adipose PBB ^ ' ' / . 

* . . Levejr^ (ppm) ^ . No/ ' 



Most were below 0 . 6 ppm, with only 8 beingX^ove this . 0rily 11 :.; 
of this group did not have detectable levels of PBB in theix fiat^ .^^^^ 
If this were a random sample of our populatibn,. it ^ould indicate ' 
that approximately 957o of the population had bfeen exposed to PB3. ■ 

An additional estimate of the occufrenb^ of P^B exposure in. the 
population has come from analysis ''of milk samples from, nursing . , 
mothers. PBB was first detected in t^ast mi Ik when ample s taken 
for a national study of other* chemicals were ;later analyzed for 
PBB. Findings. PBB .in these samples ,\ and in some, others obtained . 
for Confirmation,' led to a ^tudy of a random sample of nursing" 
mothers in the state. For this purpose, the state was divided 
into the .Upper Peninsula -and', LoWer Peni-ilsula. . Of 53 mothers ^ 
sampled in the Lower i^eninsula, PBB 'was not detected in the milk 
of only 2 women. * ; ■ ' 

t> . ■ . M ■ . . - . ■ . . ■ „ - ' 

Table 3. PBB levels in breast milk of women 
' ' . in LoWer and Upper^eninsula 

' i^BB range in ^ "~~ ~ "T" 

brfeas't milk ' • . / > -Number of women in study 
- Fat .in^ ppm \ Lower Peninsula-^ Upper Peninsula ^ - 

^Total ^ \ 53 39 ' 

l^pn-detectab^e ' ; . . 2 ^ 23 - 

Detectable up ' v • ; . • - ' ' 

to 0.05^ ' \ ' 16 ; i 13 . 

0.05 up to 0,1 17.. ^ 2^ - 

0. 1 up to 0.5 ^ 15 ' 1' r : . - - 

oV5 up to i.b 2 ; " ■: ' - ^ 

1,0 and above 1^ / . - ' >• ^ " * 

1. The study was 'restricted to women who deliveired between 
. August 15 and August 21, I9765. in one of 147 Lower, 

Peninsula Hospitals. \> ' " • 

■ 2.' The study was re'stricted to » women "Who -d^ivei-ed in 

^ August 1976 in one of 20 Upper Penin^sula Hospitals 
3. . Counts include 6 Lower Peninsula and- 9 Upper Peninsula ^ 
samples with a trace of PBB " '. ■ - ^ .t^ ' ^ 

One woman had a value above 1 ppmv In the Upper Peiiinsula, 23^ 
out of 39 women sampled did not show PBB,. and ngne ^jad values above 
0.5 ppm.- We estima^'te that the level In breast milk Is approjci- 
^mat^ly 100 times that^^^n the blood, so that this is. a more sensi- 
tive method of dfetermitiing than is blood sampling . This study * 



• agrees 

in' the .Michigan' s Lower Peninsula have had exposure to/PBB in 
, suffioien.t quantiity to hav^ detectabie l^eyels,. / •» * 

tOnf question that must arise is thd significanQeof the exposure 
^S^PBB inyi973 and 1974 to tjjie pioCsent e'Sncern for the health of 

.the ^bli^: Orie^ of the, chara'hteli sties of ' PBB/is its staixillty 
;ari4 slow excre,tion^ate . ; The bipod PBB levels of 148 persons . 

Studiep in 1974 was compared wit^ their levei^^^^^^^ 1977 (Fig. 2) . 

that tjiere is ver^ little, if any, decline 

in these i^ividulils''. blood PBB levels qver tliis. 2- to 3-ye^r^, 
"p^ri^d-r^^t is difficult to be- pertain that this actually measures 
■ t^h^ rate exc^^etion, ^because we^cannot be sure that there has • 

not been sdme. further Exposure, in the meantime. * " ' 

Tlhere is - some evidence that levels^ measured in serial fat samples 
bn^ ithie same^ individuals show a declining level . We hope 'thaX: 
furtier studies wili: confirm this ,' hilt it is clear that there is / 
jy- cimtinuing exposure internally from, PB6 ingested 2 or 3 years 
ago. Thus, if there are effects that are- slow in appearing, ;w^^^ 
not yet in a pbsition'to' know- the final outcome of this exposure . / 

EFFECTS /ON -PEOPLE ' -v "j ." " ' ' 

• Initial, attempts to determine- tlie ^Health ef fects of PBB exposure 
were ieg-un promptly in 1974 when the exposure was ^discbvered. '/.' 

CRapidj^ealth assessments and analyses of 'blood chemistries for / 

"sucli Effects as liver function abnormality vdid not reveal any : / . 

' ill effects . A study- involving ,50 families from quarantined farms ' 
and 50 from nonquarahtined farms was begun in 1974.;^^^^ 
health problems affecting mJp're" than 5% of the study* gr6u|) were . 
headaches , fatigue , balance problems , ahxiefcy.i and' som,e increase 
in fashes. The, frequencies /ot these' probiems w^.re nc^-t signifi--! 
cantly different s.taitistic$aly in the two groups. , . J 

When analyzed by PBB blood levels , - there was generally a higher 
frequency of the complaints listed above in sub ject is having / 
gt^ter than 20 !ppb in their blood regardless of ^quarantine • 
^' status , but, .again, the differences 'were .not statistically signif- 
'";icant. Our 'conclusion was that there was no disease or. symptom 
complex that occurred consistently in those exposed, but that 



the sample Was too small to fexclud^ less frequent, serious problems, 
or chronic problems • that might -develop l%ter. 

•In 1976, a/lbn^-term study was begun with a^^^^^ 

4,000 exppsed individuals. Ehrollmerit is alm^ at pres- 

/eht; but/ there has hot been sufficient time to analyze the data. 
PrelimiTrtar^^^ suggest^; there soirte increased frequency 

of tir^'dnessVand fatigue, neurol^^ij^^^ cpmpjaipts such as niarnb- 
ness ahd tihgling, skin siich as rashe^ and tiail defects;, 

and complaint^ associated with the /^joints ^ It is^^^h^^ clear if/ 
these ai^ actually occurririg in abnoraial frequency or if there is 
a relationship to EBB exposure . • ■■'y^' / /> 

I . - ■ . _ . ' .a ^ ..... ■ -'^ ■ , ■ " ■ . ' -i ■ " , ' ■ . ■ ■ 

In- November 1976, an intensive examination w^as done.on over 1,000 
exposed individuals by the Environmental Sciences Laboratory of 
,4tt, Sinai Hospital, dir'ect:ed by Dr. -Irving Selikoff .^ Final analysis 
of * this c*stu4y ,ds not yet available, but th of 
increased frequency of certain S3miptdms, pafticularly of gastro-: 
intest^ai system and joints "Dermatolog^Lcal exanrLnat 
an ini^eased frequency of rashes Of particular interest was^the 
frequent finding o£ a general neurologic*^ problem charac^ / 
by hypersomnolence, easy fatigability , and loss of memory and of 
\the ability to maintain concentration. These symptoms were ribt ^ 
associated; with specif ic nieurpTogicai signs , but their occurrence 
was quite striking. ^AT\other, finding of potential importarfce; 
-^as ;a deficiency in- the numbers and- functional a:bxlity ' of/Iyropho- - 
cytes , particularly T-^type l3nnphocytes , in a sample of 45 persons . 
The significance /of th6se f indings is still under investigation 

The general health assessments of the exposed; farmers are that, - /; 
although many of therft have b^^ significant health problem^ and 

have been abie to work noinmally, sdmfe have ^iad deterioratio 
the-ir ability to carry oti their usual work. Some farmers have 
sold Jtl^ir farms bedause o'? their inability to continue their ^ 
worjc."^ ^ome of these farme:^s have operated farms fqr m^any years ^ 

have noticed changes only since 1973. Even though the natxire 
and . signif icance' of the health changes have not been def ined 
objectively^ it is imperative that the studies be continued. to 
determine What effects are due to PBB and what can be done , ^ 
about them. ' \ 




DISCUSSrON- • * . . , *.' , V • 

Des'pitq the work that has been done to date to elucidate. health 
-problems associated' with EBB, we still cannot define with certainty 
what health effects hcive ^curred due to PBB exposure. must 
assume, however, that the complaitits and health problems. Exhibited 
by exposed' individuals may be due to PKB until other: lexplanations . 
are £otW, or the health effects- of PB6 are determined. The ^g^ 
est problem -is that people were exposed over a long and variable 
period*, and that people cannot 'bte divided into exposed and unexposed 
groups. This means that all .the health" events that nortaally occur 
•because of a va^^ii^ty of reasons confound the problem -of dete^rmining 
the effect of PBB. This is a very difficult;problem, but we feel " 
that progress is being/made . . - 

The total impact of this mix-up in the shipment of IQ to 20 fifty 
pound bags of chemicar is immense . There has been a. large loss 
of food -producing animals and animal products: approximately 
30 ,000 cattle , 4 , 500 swine, 1 ,^005=«beep , and 1 .5 million chickeng 
have 'been destroyed. Over 800 \ons o'f animal feed, 18, 000/ pounds 
of cheese, 2,500 -pounds of buttets 5'*million eggs , and 34,000 
pounds of. dried milk products have been destr'oyed . Settlements* 
for over 38 million dollars in damages*, including loss -o'f animals, 
have been made, and there are many suitfe Still unsettled. 

In addition to the adverse health effects experienced within Mi chr , 
igan that have been attributed to PBB, there' has Been widespread 
" anxie-ty among the general, public, because of thei uncertainty of 
the full significance of - this exposure. The state has* appropriated 
at least f'i ft e'en million dollars- per year for three years, to test , 
animals for traces of PBB so that contaminated anitaals ca.n be - 
destroyed!. It is not at all clear what the final ' cost will be of 
this " incident . . . 

One of the questions that such incidents raise, which is "not yet 
answered, how-to prevent such occurrences. increased regula- 
tion may be useful in some instances, bjat in our large and complex 
world it i£i difficult to see how this can be completely successful. 
We thus t' somehow make the producers and users of chemicals aware 
of potential health prbbiems not only from their normal use , but ^ " 
aiso frdril incidents pf unexpected contamination,- This requires 
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intimate knowledge of production processes and Hariri ing^ 
chemicals, and /an understanding of pptenfeial hea^h effect?, ^^^^^ 
community should be exposed, /' t ^ y"^.-/ .' ■■■■'^^ : 'y'^'^:-.'. 

Who is best suited to act for the comrftunity in this regard? -Wtio 
is in a ppsitridn to know what? chemicals are processed and how? ; : - 
Who is in a position to appreciate the health significance oif the 
unexpected contamination of compounds often used by the public, ■ 
with chemicals not intended for public use? Who can under siand th^ 
covert and overt' health effects of chemicals "with which i-ndustries> 
deal?» I propose that the persons attending this irieeting, occupa- 
tianal health physicians, are in a, portion to fulfill these ; 
functions. ' • , ' \ ' - . 

If the responsibilities and the vision of physicians working in 
industry can be broadened to consider the potential community 
effects of chemicals and the possibilities "of unplanned community 
expos^ire, then industry itself would be in «a position to take 
steps to prevent such occurrences. It is true that xlot all 
industries have access to physicians, but yet those with access 
could perform a service by establishing a continuing review of 
their operations with the risk to the community in mind . Industry 
must riealize ^he problem, and physicians working in industry must 
realize the problem. Unless we eslzablish such methods and resipon- 
sibilities, we are doomed to future repeated insults to our peoples 
health and to our economy by repetition of deplorable incidents 
like this . 
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Figure ' THE MICHIGAN 'PBjB -INCIDENT v 
Relationship between Blood- P,Bp levels , 
and Adipose PBB levels , 

(Include's only the 66 subjects whose PBB 
.values were 1- pbb or greater) :^ ' 
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Figure 2. -THE MICHIGAn\pBB INCIDENT 
Blood PBB values for the same subjects^ 
. in 1974 and 1977 
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PROBLEMS. r IN 'OGGUPA.TIOmL 



HEALTH : ERQGRAMMING 



iritr 6duc±ion 



Carl Zeiiz , MD 
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w: 
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The tppic this afternoon ■is'' a ;|fery--Jproad pn^ Perhap| 
planning we should not have ^rptptol ems , but since we ai 
face . many variables beyond pu^^^eontrol, problems dp 

Tt; behppves all p& us tp/^fcnp.w . i^us tries and prpce^ 

get out intp the factp.rijfe"s tp J"^^:; w the workers are dping.. 
must cpnsider the Ipjcafipn' ,<^^^^^^ and whether . it is a 

itfier'it is' an expanding p Id 



i^th prpper 
lan aiid 



ses 



and 
We 



nov7 prie -in a new cprnmunxtyiji^^or^J 

factpry^l. We' should consider ^t^^geographiic location and, climate. 
.The makeup 'df-the^ work ;-%orce'|'^|^.;med^^ age, "and the sex" distri- 
bution, rare' Intpor-t.stnt.yW night work .is 
involved;- and whecthe^^^^^^^^ cooperation among 
personnel, " ihcluding'^"iKe . iT^Eustri engineers , man^e.- 
ncnt 5 . nurses , and -iph}^ si c^ians ^^-"^^^^^^^^^^^ . ,^ , 



It is importaht. t6.vhe'-av^^ Perhaps' a - 

nev7 factory, is jil^^ttned, f pr^ is already .. 

shprt pf physic iat^:^5^.But ^hpw can .plder physicians 

in a small-^cpmidtlri^tyf dp:'5l3:p^^ physical examinatipns ; 

in ^ giym ^kripd .q|Jtiine?' Will .the physicians learn pf pjpblemfe 

in the new-^V^rk'^o^Lee?-^.^ ■ ' ' ' . . ■^'r ' ^. . 



.'FhusV dofnmunit'y^^ must be considerie4r^:h^^ local phy'sicians, 

the 4ibsp£tai$^-^'^nd the govertmental ^genc^^^^^ 



health: departments and leading thtough 

Fe^r al ' .i;e ve^l and . NIOSH , 



Itate agencies- to the 
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PROBLEMS IN OCCUPATI0NA.L 

HEALTH PROGRAMMING . ; , " ' 

The Role of Nursling: . - ~ 
Iti Occupational Meciicine . • ^ 

' '•. ■ . ' . ^ •■ • ■ •■ • • ■ ' . 

Melba Giilaiie 
- ^ , „. V ' - Major,, USAF i^C ^ \ • : 

You all ktiow the old cliche, "Jack of aijL trades, master of none/' 
The occupational health nurse (OH]J)' must be a, jack of all trades 
and, -of necessity , a! master of many. This specialty is perhapj* 
one of the most diversified andy varied- within the nursing ^profession. 

OHNs are concerned with the promotion and maintenance of health, 
with empnasrs on the prevention of disease and injury rather than 
tr(?atment • ; They are involved with the eititir e working community, 
meai\ing 'riot only the workers , but also their families and their 
living and working ^Environments . ; 

The magnitude of tKe OHN's role is large, for they must be prepared 
to cape with a variety of situations and problems which arise on 
a daily bas,i's: for example, the periodic occupational exam; trau- 
matic -injury; toxi(Colo§ical exposure; a f ard^iy crisis; and, imple- 
menting a worker health education program. 'vThig is only a Selection 
of the OHN's responsibilities. / • - X . 

The OHN must be able to perform independently and also as a member 
of the multidisciplin^ry occupational hea J. th team, comprised of 
physiciati, nurse, bioenvironmental engineer, safety engineer, and 
certain tecihniciang. Relating - to people of Warious disciplines 
and at different levels* of management requires a nurse skilled 
and educated not otily in the basic sciences of nursing, but also 
in comiqunications , the toxicological kspects oF industry^ OSHA's 
requirementis , hearing ^ conservation, disaster medicine, ergonomics — 
the list continues ad irri^lsnitum. ■ ' • ^' 




You may consider this an ardealis tic rather than a realistic view 
of the OHN's true educational preparation. That thinking is 
partly, correct, because in most basic nurse training programs. 



little if any emphasis is given to occupational he^ltti ^^^^h^^ 
Many OHNs have attained -their skills and' educations ^ 
job training, self study , or additi^onal^ college ^1^^^ v 
taken to enhance their knowledge of envirprimen^^^ . * 

occupational medicine; - > . • j A ; V 

However , there ar^^- some nurses who;^are well prepared Vto asisiraie 
the occupational role, for example , graduates 9 f the 'A^^ 
. Enviroiraental Health Nursing Residency program apd graduates of 
MS programs in occupational health nursing like that at New York 
University. '■ .-. \, • " ■ " -V" ^ 

Regardless of the le'vel of preparation, the nurse^s role becomes 
of even greater significance considering they ar^ usually the V 
primary medical people on site at any , industrial complex. Hence, 
the member of the health team in most direct contact with, arid ./ 
most aware of, the overall health needs pj^ the worker is the.OHN.- 
Overt or subtle changes in workers often fcan be.^ observed more ^ 
readily by the nurse than by any other tie am member. 

To adequately describe the overall role of the GHN would require 
more time than I have today. Instead, let me take one segment, 
the periodic occupational physical examination; program and demton- 
strate the responsibilities and contributions of the nurse and 
the interchange of knowledge and information that occurs with the. 
other disciplines . 

Basically, this program is established to examine for any untoward 
reaction all personnel exposed to hazardous materials in the work-"^ 
ing environmettt . Interrelationships among the ^disciplines begin 
with the development of this program. The type of .examination , - 
to be done cannot be determined without input from the bioenviron- 
mental and safety engineers , consisting of types o^^-hazards; 
TLV' s; the organs most affected the hazard; tiy^degvee to which 
a giv^n individual is exposed; the protective equipmeivt used and 
so forth. The health team reviews this information and the physi- 
cian then makes the final decision as .to the appropriate exam and 
special laboratory, x-ray, or hearing tests. , " i 

. ■ . ■ ■ ■[ ■ 

The periodic examination does not always itivolve a^full or jpartial 
physical by the OHN, who also can do- special testing. But rpne 
of the nurse^s primary responsibilities definitely will be,^ an 



■ " . i-". ' * . . ' ' ■ ' , ♦,#.•■■ 

■ * • ' ••<•■ : . . • . . . ' ■- . *.''■•'•■■, '•' . 

■ :• y-' ■ ■■■^ }. ■ """ ' ' ; -■ ■ ■ : ■ '. 

updating pf the docupational ^Jiisttory . ; Although the worker may 
f ill out''a. st$ form, the. nurse .intervie,ws to" clarify state- . 

meiit's'i^^ that, inay be 

. pertiti^nt to "t^^ ' » ' ^ y 

jHlstory-taking ■ and vinterview^^ of the- worker is the .c4ilmination 
-of the iskills and educational pr^paratioh of .the occupation 
'health nuirise,. . Totdl awarrenesS of the, worker, as/ ^' person, the. 
job performed;,''. and ^ the -hazards involyed:,^. all are- of iextreme ' 
importance, andreyeni casual s^tatements can be of great .significance . 

While being intervien^ed, .suppose Mr. J.dnes makes the- stateijient , 
"By the way, since I'mhere^ do yoti happen . to have >an'y aspirin? 
I';ve had a headache of f and on- for spven days , and I just can' t 
seem to get rid of i t\ " This should ■ trigger ; a warning signal* in 
the- niirse' s raitid. Frdm this should evolve many 'questions , and 
follow-up with- occupational health team membejrs . ' ^' ^ 

,The nurse's immediate ^thoughts rgiight be: Mr.. jQ>ries has a potential 
exposure to XYZ. -Headache can be a S3miptom of XYZ exposure. Are 
other people in his ai^ea experiencing this symptom? Is there 
faulty equipment in the area:' Is he'usingy-pTCOtective equipment?. 
" Is the headache unrelated to the job, and perhaps related' to family 
problems or to eye prd>lblems? What other Gompla:ints have brought 
the worker to the medical facility since the l^st periodic exam? 

■ . ^ ■ „ , ■ 

Some questions to Mr. Jones might be:'^'- At what time of the day or 
night is your headagjie .more intense? Does medication relieve it, 
and if so what do you take? Are you being seen by your personal 
physician fpr health problems? Are you on any medications? Have 
any of the other', workers in your- area complained of headaches? . 
Do you have other symptoms? 

Planned follow-up after completidri of periodic exam might include 
total review of the medical re'cord ^d* contact with the bioenviron- 
mental engineer (BEE) and safety tea| members ,. with discussion of 
pertinent facts and findings, perhapilkwith an equipment check 
.initiated by safety, and a sampling of air in the work area by 
the BEE. ' , ^ ; 

Since "most industrial physicians have several industrial complexes 
under their care, tjiiey are not always on the premisses. .If this is 



SO in Mr, Jones' case, the nurse should, provide the physician 
with an inimed|.ate and dretailpd teiephone briefing abo.ut the 
* facts of the problem, pertinent data frbm the medical record, 
and actions, initiated ,with other team members. 

v,; : r \ ■■ • . . . > .- ., y . . • ■ ■•• : ■ 

Thereafter, the physician must be. updated .contiiciually. Based - 
on engineering or safety findings , the physician may do extensive 
tiesting on-^ali people in the area, or perhaps more specific ties ts 
on Mr. Jones. \ . . ^ 



TH'Q OHN's responsibilities do not end with notification of jthe 
other t^ie am members. When^ the laboratory test results bn Mr . 
Jones are returned,, the nurse must decide, for example, if^<:he 
tests are within normal range or elevated; how tdie results com- 
pare with previous tesjts; whether there is a.pragressivie increase 
over several exams, and, is there possibility of chronic exposure? 
Eventuallyv if an adverse factor is found, the OHN and the physi- 
cian must consider health education for the people who work in 
the area:^ do they know the acute and chronic syiiiptoms to expect 

.if exposed to th^ hazard, and are they fully oriented about the 

^use of protective equipment? 

No doubt I could relate ather interchanges am0ng the team members, 
but my intent here is to sHow the ^xtensiveness of the role of the 
nurse in occupational ruedicine. From this brief description, 1 " 
believe it* is"^ evident the OHN must be a highly qualif ied person 
who is oriented toward several disciplines. 

In summary, it is true an occupational health nurse must be a 
jack of all trades and, of necessity, a master: of many . ; 
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° ' . , . PROBLEMS IN ' OCCUPATIONAL ■ 

■ , ' HEALTH' PROGRAMMING. - . '* . -; 

Professional Liability ^onsiderattens' 

. . David K. Wavgh, jA , JD - > ' ; . 

One of the industrial physician's most, important responsibilities 
involves physical examinations of ^prospective or actua?. employees . , 
Wh^n a pliysipian is employed to do aphysical examination in the 
iTiterest of a third p'^rty or corporation, to* determine^a person' s 
suitability for' employment,, what is the- relationship Between t^e 
examining physician and the person to be examined? J: & ' 

-, . ■' - ■ , *. - • " ■■ ^ . ■ *■ ■ " ' . . i."- ^":'f ' " 

In Hoover V. Williamson , 236' Md. 250, 203 Ar2d 861 (1964), th|?fjl 
court said "... there is not a doctor-patient relationship betw^^Ti. . 
a prospective or actual employee and the doctor who examined .Ti^iKi:' 
^or the employer." However, the cour;.t 'also noted thev physician • '■ 
mdy incur liability where he " . . .undertakes to rende.j:- /services 
which he should recognize as neces'sary . to another ' s'^^dily safety , 
and leads the other in reasonable reliance on the sei^ices to re- 
frain frdm taking other 'protective steps, Vpr to enter^^on a, danger- 
ous course of conduct..." If 'a ddctor fails to exercise due qare 
under these "circumstaaaps and bodily harm results ,^the physician 
can be held liable. \ ' , ' . : / , - 

In the case -^above, the company ^required annual ch^st x-ray examina- 
tions' bf certain employees., ; The sevVwere . done uhdej: the direction 
'and supervision of the defendant' physician, who- was paid for. his 
services by the company. One' of the. employees, so examined was ■ 
the- plaintiff The'plaintiff employee had worked for the company 
for ;a number of years' in a job t^hat subjected him to exposure to 
• silica dust. The empiloyee allegediyx-ray examinations conducted _ 
by"" the employer clearly ,showed he had siliQ<^iSj and the company s 
■'physician misrepresented 'to him the nature of his condition. As 
a result, the employee claimed, his lung copdit ion worsened and 
:-became permanent . The court f ouiid the' employee ' s ^allegations 
stated a. valid cause of action against the physician. 'V ; 



Neither a physician hired by a company to examine employees, *ncfr 
the company which hires a physician for such purposes, owes a. 
legal\duty the examined employe^^to discover conditions re- 
quiring me^dical treatment, "Lotspeich v, ,Chance Vought Aircraft 
(Tex. Giv/ App.O V 369 S.W.2d^705 (1963); In 'that case, a physi- 
cian in charge pf a company's medical department interpreted the 
plaintiff *s pre-employment x-ray and noted, "Negative for pul- 
monary pathology;, cardiac, shadow within normal , limits It was 
subsequently found chefet x-rays showed a large cavitary. Ig^sidn in 
the left chest and evidence of advanced .pulmpnary disease. 

The doctor, was employed by the company to determin'e whether the . 
woman was qualifier! from a ^health standpoint to do the work for 
which she had. app'lied/ The cpurt found that tKe* doctor's Wploy- 
ment was entirely for the benefit of the company, and tha:t he 
owed^it the duty to perform efficiently. The job applicant didn't 
selectt the physician to examine her for her own benefit, and she 
didn' t ask him for a report. .'-'She had no legal right to demand 
that he exercise any : care whatever in conducting the examination, 
exicept to avoid injuring her. ^ 

While there i-s apparently no duty to ^iscd^^re^cpnditions requiring 
medical treatment, a duty does arise ^where such conditions are ^ 
discovered. In Riste v. General Electric^Co . V 47 Wash. 2d 680, 
289 P. 2d 338 (1955), the plaintiff Employee Worked f or a comt>aAy 
maintaining an industrial medical service headed. by a physician. 
The employee was examined on a periodic basis, and x-rays were taken 
which revealed active tuberculosis in his •right' lung. The company^ 
notified the emplayee in writing there was nothing wrong with him. 
The company,' knowing he < had tuberculosis, assigned him to tasks 
involving physical exertion, Which worsened his tuberculosiis . ' , -. 

The court said the case Jfell within the rule that it is negligence 
for an employer to knowingly assign an empLo^ee to work which is 
beyond his physical capacity to perform safely. Under this rule, 
'^an employer is liable for any injuries caused by such negligence. 
A def ense, of assumption of risk or contributory negligence- might 
be available ±f the injured^ employee knew of his condition. But 
in Riste ,' the employee did not know he had tuberculosis during 
the time in questioljK , ; . 

What if a, phys^ian retained by a company incorrectly . certifies 

that an , employee is unfit physically for a p^articulaf job or 

, . • ^ ' ■ 1* ■ 
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purpose? In Armstrong v, Morgan (^x, .Civ, App. ) > 545 ;S,W. 2d 45 
(1976) , an empLoy^^e was requested to have', a physicg,! ^xam in cqn- 
nectibn with his promotion to a new posi.tion. Hp was examined ' 
by; a physician' employed for the . purpose , who was to. report t^e ; 
results to the eompany . ^ T^^ physician' s report: j:^. indicating the 
employee was -in very bad physical condition, resulted in his. 
losing his job and the ^benefits' attendant to his position. / 'Th^ > 
plaintiff ex-empilqyee brought an action based on negligence or • 
alternatively .for libel. The court -said, "If Doctfcir Morga^n 
negligehtly performed the examination and as a result -gave arr^ . 
inaccurate report, ^o^f the state of ^ app^ellant '.5 health./ and aDjj!^- 
lant was injured as ^ proximate- result 'thereojf^ actionable *^egT ^ 
iig^nce would be shown." Th^ case w'as remanded to the 'tfrial 
court for. a determinatio^i of tlie specific facts. ^ \ , / ... 

' - .' ^ / . ^ " • . ■ ^ . ■' . ■ .. ' « ' 

A different result arise? when a doctor fails to qualify his 
medical findings to a , personne^'l manager . In . Beadling . v , Siro t ta ^, 
41 N, J;. 555V 197 A.,2d.857 (1964) , the plaintiff .sought employment 
as a machinist with* the defetidant cpmpany Und was asked to take 
a pre-employment physical exam including j an x-ray. The radiolo- 
gist to whom the -applicant was referred was said to have deviated 
ftom proper medical standards in that his report to the plant " 
physician labeled .the infiltration on the plaintiff,' s x-ray as 
activ^reinfective tuberculosis , whereas ^proper conduct would 
,have been to report "i.nfiltration" and to recommend further 
tests.. The applicant argued this breach of good medioal practic*e 
Amounted to negligence resulting in his , failure to obtain emplc^- 
ment. The court found the radiologist's report did not create \^ 
an unreasonable risk of haijm where " , . . the negligence alleged 's6 
closely approximates a matter of mere semantics." 

■• ' ^ \ ^ ■ - - i ■■ 

WHAT CONSTITUTES NEGLIGENCE? . ^ ■ r ■ 

- * ■ ^ 

In, the cases previously discussed , the issue considered was whethe 
or not the physician was negligent. Most professional liability^ 
actions are .based on some alleged act of . negligence . Industrial' 
physicians can find themselves legally a'ccountable , if their 
action or omission constitutes negligence. Four elements must 
be proved before a patient can recover from a physician's neglige 

.1. There must be a duty owed to ^someone. 

2. That duty "must be breached. 

'3. The person to ' whom the dutfy is owed must sustain some 

! . injury. . . ' ■ ^ . ;■• 




" 4. That injury must be proximately caused by,, or directly ' 
; related to,' the^ breach , of the duty. 

Considering the abqve, the first .question is, "To whom does the 
industrial, physician owe a duty?" In order to facilitate the > • 
handling of occupational medical problems, the employer or thiB 
workers' compensation insurance carrier usually ^^engages the 
services of a physician; In most cases this is done by written 
contract. The physician' s duties are described in the contract. 
In addition, as ppinted out by the Hoover case, the physician 
also has a duty to employi^s where he undertajces to 'render 
.medical services. This exists even though the employees are., riot 
parties to the contract. ' 

jhe nfext questions which- art^e are : , What ; is the nature and extent 
of the duty owecl to patients and others; and what cons titiites ^a 
breach of this duty? ^ The responsibility of the professional is 
to conform to the standkr9, /of care maintained by bth^r competent 
professionals with comparable education and trainihig in the same , 
or similar circumstances . . Thf s is the stanciard on which near;ly 
all profess iona^r liability tsuits are decided. 

In determining whe.ther or not the industrial physician has main- 
tained the acceptable standard of care, evidence of the proper- 
standard may come from various souAes. .Testimd.ny of otheir *' 
industrial' physicians within the cornm and recognized experts ^ 

in t^K^^^field may be used. Federal \and state laws and regulations*, 
city and county ordinances ,^ and iYidastrial standards may be rele- 
vant to providing the standard of c^re required. Once the standard 
is established, performance not meeting the standard wau Id con-, 
stitute a breach of that standard. ^\ " ; 

The third factor necessary for legal liability from. negligence is, . 
that the person' to. whom the'' duty owed must suffer some damage. 
One way to assess the extent of damages suffered to determine 
the economic loss suffered as a result of the "negligent" att* 
"Pain and suffering" alofie are not sufficient proo'f of injury. 
It is the responsibility of the person bringing a ikwsuit to show^ 
the extent of his physical or mental injuries . 

The fourth element of liab^ity is that the damage be "proximately 
caused" by the negligent bre^h of the duty owed. If there^is" no 
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•damage, of if damage is totally unrelated to professional negli- 
"gence/ there is no professional liability . An example ^f this 
. may be seen in a Texas c^se. There, a- terminally ill hospital-:; 
patient' s dea,th was- hastened by burns received as a result of. 
a fire in his hospital room. The Texas Court of Civil Appeals 
observed thatg^the hospitaV was negligent in not properly tr a in- 
, Ing .its personnel irf fire fighting. .This negligence was not 
"the cause of the patient's death, however, because no one pould 
.say. the patient would -not have been injured if the fire hald been 
. , ex^i-nguished sooner . Therefore , the hospital was not liable (1) . 

WHO MUST' PAY FOR MEDICAL NEGLIGENCE? ; ■ ; 

' ; In the usu4l medical malpract?±ce case, if the patient meets the 
^ four eleinents of the burden of\ proof, the defendant physician 

pays. Where workers' compensation is involved, the result may ^ 
-be differetvt. In some caries the outcomfe''may hinge on whether ' 
the physician is considered an employee ot an independent con- 
tractor. A buitlber of " state§ immunize CO- employees from the "cate- 
gory of "third persons" that. may be sued (2) . , A typical provi- 
sion of tfhe state law would be as follows: 
■ - •. ■ ■ ■ ■ ■ ■ ■ ' ■ ■ ' ■ • - ■ ■ . . ■ ; 

".The right to compensation or benefits under this 
(workers ' compensation) cl^apter shall be the exclu- 
sive remedy to an employee ,br^l the case of death 
his dependents, when S\ich employee is injured or'. 
• killed by - the negligence 'or wrong of • another i-n the 
same- employ." (3) . ^ ' " " ■ 

In' some States that have s^^^ similar to the one above^ which 

excludes CO- employees as 'sueable- third parties , . a physician em- 
'ployed by^^^^t the plaintiff has been held to 

be protected. 

In New York , a physician is considered to be a fellow employee , 
if he';is engaged aS an employee to treat 'other employees, Garcia 
■ V. Tiers on,. 309 "N-E. 2d 420 (New York, , i9 74) and Galini • v . Naohti - 
,• gall ," 359 ■N.Y.S.2d 879 (N.Y; Sup. Ct. , App. Div.-, 1974) .. • 

In Stat e^^^^^ the employed physician may not be .required ^to > , 

pay the claims f^^^ medical malpractice of fellow employees under 
exclusive temedy statutes, the ^hysiciai^i may §J;ill be required 



to .make restxtutiton. . Section 72. 62 of the treatise, Larson' s . 
Wprki^en^ s Compensatldfi Law s tates : 

. > CS)ince the employee's inability to sue 

usually ^means only that , ; by accepting competi- 
sation, he has set in motion the subrogation 
or assignment provisions of the third-party 
statutes. . . (I)t usually follows that th^ em- ; 
\»ployee's full rights can still 'be enforced 
against the physician by the subrogee employer 
or insurer, With the emplbyee getting the 
excess of the recovery .beyond what is neces- • ' • 

sairy to reimburse the payer of compensation. ' 
Of course ^ the subrogee m^y realis ticaliy have 
* lessf incentive to sue the physician than the 
employee would have, especially when the phy- 
sician* is associated with the employer or 

r ^ insurance company. " v 

Because of the possible right of subrogation, the question of 
professional -liability insurance coverage should be considered ' 
in any employment contract . It is also an important item to be 
inclucfed in contracts between, an employer and an independent 
physician, , ' " 

CONCLUSION ■ : ^ 

The relationship between an. industrial physician and ia prospec- 
tive or actual employee to be examined ^4- s not the usual doctor- 
patient relationship . The physician owes no duty to discover 
conditions requiring medical treatment; However, if the doctor 
undertakes to advise an examinee, thereby causing the latter to 
rely on. the doctor's services to his .detriment, liability may 
attach. Additionally , if conditions requiring medical *treat-t 
ment are discovered , an obligation to disclose this information 

to the examinee, arises. > v ' ■ , 

■ •• . ■ . . , . . < ' ■ 1 ■ ■ ■ .• . ' ■. 

The above rules coyer 'Situations where the person examined is 
not healthy-. . Problems also arise where the person examined is 
healthy but is wrongfully found to be unhealthy by a physician. 
A physician is liable for injuries or losses caused by his finding 
of ill health, where the physician fails -to exercise required care 
arid diiigence. . Lesser mistakes, as where an* examining physician 



fails to qualify 'his findings in accordance with good medical 
standards, have befen found noi. to impose liat>ility. . 

Even though the relationship between an industrial physicidn ^ 
and a prospective or actual employee is not the usual doctor- 
patient relationship, it" is a very 'rewarding and challenging 
area of medicine. As interest continues to grow in e]nt^ployees' 
safety, the role of occupational medicine will expand. This 
growth will produce complex questions, some of whxch will 
involve professional liability . Some, of these questions can- 
not be answered definitively now, but the years ahead should 
be fd.r from dull. ■ , 



1. 
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^ PROBLEMS IN 0CCUPATIONAL . 
^" . HEALTH . PROGRAMMING ' , 

•' ^' /TV'/ V ' ' • 

Loren L. H£(fQh, DO, PhD 

Good -A£terric?on- Ladies and Gent I was asked by Dr. Jack 

Finkleai." Director of the ISfatibMl tnst^ Occiipational 
Safety and Health (NIOSH) to eS:tend ,gree tings and offer apolo- 
gies for his inability to jolA you.- °Mr . . Cyrus Vance, Secretary 
of State, asked him to meet with a Polish off icial to discuss 
problems of mutual interest ./ . p^ regrets he ciannot bfe with you 
today y shar;e some thoughts , /and expe,rienpes -and , thanks ■the AMA ' 
fpr: their invitation. if' '"' ' ' " ' ■ ^ 

NIOSH problems in occupatltonal safety and health programiriing are 
nationwide; - yet we reach/ into the^ smallest plant;] To give you. 
some. Idea of the scope of the problem,:, remember 'th|er« are . more 
than five miition buslne?sses.,in. the United States Who emplpy 
some 85 million ^DersoT^sA However , 4 1^/3 million of these busi- . 
nesses employ 25 or fe/er workers; ■ You can guess that it is in 
the ; smaller >ortcjplace^ w^^^ of the morg ^eyere occupational 

safety and health pra/blems exist, where prograhiming is often the 
most difficult, - atifl where you canL help' the most. 

Many smallet busin/sses do not "have the time, manpower, expertise 
or. financial resoiices to initiate and carry out effective occupa- 
tional, safety and health programs*. Therefore, the first program- 
ming problem is one of establishment size. Please allow me to give 
some statistics" to Sihow. why small businesses cannot keep up with 
occupatlonai'''safety and health programs^. 

J t^'st year the NIQSH Registry of Toxic Effects of Chemical Sub- 
"".Stknces listed •almost 22,000 different chemical substances with 
ttiree times, that nuniber in synonyms, tradenames . and codes . Those 
of you who have seen or heard testimony regarding the National 
iDccupational Hazard Sujrvey know" we estimate 21 million Workers 
are exposed to OSHA-regulated substances and only slightly less 
than a million wbrkers are exposed to one qr more of the 16 car-, 
cinogens curre^ntly regulated by OSHA.. ' Perhaps 45 ,000 of these . 
workers are exposed four or more hours each working day to one 



o€ vtii^se ccaif'ci^iaogeh^^ If this isn' t serious enough, there are • , 
: Vatjpp^^^ but 
whose ;c0nip^ ±s -not oknowxi l?y the companies using the : product . • 

Th^se -f igure|^ a^^ estimates. This leads., to a secorid problem,;^ 

' which' is defiiElencies and inadequacies in the reporting^ of work- ! / 
related diseases. The National Safety Council, and the U. S.: ; •: 
^'ublic':Health Service, have made other estimates. In 1975, '12,600 
persons died as a result of occupational injuries and another 2. 2. 
million persons suffered permanent or temporary disabiiity. In 
1974, 3.7 miilion persons required medical treatment as a result 
of, workplace c 'injuries . The cost of air of this to society is 
about $16 billion 'a!nnually, and these costs are primarily for 
injuries. ■ " ■ •. .;• ■■ 

We alsoihave probiems with individual companies, even those in 
the Fortune "500," and it is in these companies that we experience 
our third programming prdblem, credibility. Not NIOSH . credibility, 
biit credibility between the employees and management as represented 
by the medical dj^partment. . . 

For example, I receritly received a telephone call from a union 
steward iii an eastern company which manufacture? electrical 
generators . NIOSH has a^ procedure in our Health Hazard EvaJ-ua- 
: t ion .program for obtaining free, consultation, and his request 

^'■qualified. , :v *■ ■ ■ : -""v 

1 . - ■ . ■■■ \ . • . . ■.■ . . ■ , . ■ ■ . . ■' ' 

I went to the facility, conducted interviews with the workers , per- 
formed a short physical- examination, and took photographs of the 
workers' problem. It seems the .workers' . hands were swollen, 

■ fissured, and in.some cases bleeding.. , •.. 

The problem was 'three-fold. First, nobody knew what was causing / 
the problem, which had just begun. The,.:^ thing we look for- • 

in this , situation is any change; in process j and indeed the compariy 
" . had' switched suppliers of their epoxy resin, which was used to .; . 
coat each wire as it "was laid' in place in the generator to provide , 
insulation. The nature of this work is siich that nq.. gloves or 
barrier creams or other protection i? . possible . It was^^hard, 
heavy, dirty work and consisted of clipping cloth wrappe,rs^^into 
the epoxy solution and wrapping wireis and other points o£^ . 



electrical cointact 



/ 



310 



;ERIC 



32ij 



To be on th^'safe side; I pa tQh . tested the workers and a group 
. of controls; nothing happened. Back to the drawing board. We 
questioned the workers and management ^for other changes they , 
had instituted recently but there were none. It be.came neces- 
sary for me to dig^ out my overalls 5 put on my safety shoes, 
hardhat and goggles and go through the production process. At ^ 
the end of two days* observations , as I was about to leave the 
• worksite at the end of a shift., I nopiced; individual workers . 
: . were cleaning their tools . The plant did 'not "have a tool crib , 
. but the workers were issued tools when they were first hired, and 
they were expected to keep and maintain them, - 

^Each group of 8 to 10 workers had a large pot in .5>;^hich they would - 
/ dip their '.tools was^h them off,' and put them away un^til the next 
'shift;; Obviously some of the solution splashed on the skin of 
the workers :and I thought, "Well, we*ye got the pi^oblem solved." 
Upon closer questibning, I found that the men were not only using 
this solution -^to clean their tools, but every time throughout the 
work shi,ft that ^s this .epoxy spX'ashed on their skin, they ^ 

were sticking their tiands in the solvent to clean them'.as well. . 
We; patch tested the workers for sensitivity to the solvent and 

■ discovered the problem. ; 

' • ■ " ■ • • .' ■ ' ' ' . . ^ « ' • ■ ' 

Secondly j Vhy didh* t t^xe workers report their dermatitis . to mana- 
gement or^to the medical "department? Because of the highly de- 
> taile\d and ^technical nature of the work, these people received ^ 
an hovyrly bonus, and if they reported to Xhe medical departaient, 
. they .would ^ b^^^^^^ the job and lose ^ti extra $500 ,60 a year 

of wages and. another $1,500 from pyertime. ^••The loss of $2-3,000 
in a*year is considerable ^ ^: 

^ What we attempted.to do with. some degree of success was to con- 
vince management and the medical department that when these people 
report to them, if they reported early; it was a^; matter of treat- 
.ing them and there was no need to 'transfer these specialized 
workers and train new ones all . over again. 'In addi we . con- 

■ V' vinced management /the^ . should tap into, the\hOt and* cold water . 

■ ■ ' lines that extended throughout the worksite and put in wash 
'-^^ basins', so the workers could wash their hands immediately with 

soap and water when , the resins splashed on the skin, instead of 
using solvents,. - . . 




I learned Iatei3%j4panagement and the union are cooperating fully j ' : 
and^ therefore a problem has been averted which would have shut 
down the plant, causing costs of. untold, thousands, of. dollars 
to society who were waiting for these generators..' 

Here was a plant with more than a 4ozen physicians many nurses, 
a' fully staffed industrial hygiene department,, and several safety 
professionals. Obviously, the problem was one of" lack of commutii- : 
cation an^ credibility. The physicians had not taken the time, 
to visit the plant to see what the problem was, and the men did .^^ 
not believe they could be treated '\^ithout loising extra income.i 
I cannot stress strongly enough thafe it is. necessary .for physicians, 
and. for the nurses as well who are .Of ten more adept . at spotting.: 
problems , to. shed periodically their v^hite attire and see,: what the 
workers are doing and the conditions under ..which they are doing 
it .; -In this case, it certainly wasn't a lack of time., experti^se, 
manpower or financial resoilrces. ^ 

i On . the other, hand , management ,.. as. represented by„ an industrial 
hygienist in a small company in the Rocky Mountains , called me 
be'caiise workers were staying off; the j ob more than his previous 
experience indicated they should'. This was an easy problem, ' and ; ■ 
oh the first walk-through we spotted ^imes from. the cadmium 
plating operation. - We outlined possible controls , . administrjative, ° 
ehginefering, and through personal protective equipment . Instead 
of spending thousands of dollars \n correction, the company . jobbed 
out the process to a plant with mbre experience, in this operation 
and adequate Contois. This, case yid not represent" a problem in 
occupational safety and health programinihg, unless you accept 
administrative controls ; as progrtaaing. /| ' - ; 



As you can see fromv these twd case's , the incidence and-v^plfe valence . 
of. bc<:upation^l illnesses .are les^" appreciated, than those of . 
occupational' injuries. . Workers afid management can readily see .i . 

the results of .■ occupational inj uriJes ,~ ..aiid -both groups have .guarded., 
against them for many years. Thi^ may'lae for econqmicV^r^ 
bec^iise while the loss to the worl^er ta^. tremendous , "it- is even - - 
greater for management, when one Considers, that indirect" costs 
of occupational injuries are estinfeted at 3 to 7 times those of . 
the direct costs. / ' ' . • " . .^^^ 

A recent NIOSH survey of medical Conditions in selected small, 
industries in Oregon and Washington foiind the prevalence of 
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probable occupational disease was! 28.4 per 100 ' workers i Last 
year, an interdepartmentail workers'' compensation task force 
conference on occupational diseases and workersV Gompensatipn 
estimated as many as 100,000 excess deaths are occurring each 
year as a con's'equenc^ of occupational disease. Of the 
90 percent of cancer which can be broadly classified as 
mentally caused, there is concensus that occupational factors 
play an important rolet Of : continuing concern for the future, 
are chronic diseases of the respiratory system, such as silicosis," 
asbestosis,, pneumoconiosis, Ipyssinosis, stannosis and others. 

The NIOSH National Occupational Hazard Survey indicated 31% of 
the plants Purveyed, which employed 24%. of the workers i had > 
induS'trial hygiene* services, and 47o of the plants employing 31% 
of the wt)rkers had formally established health units , i Statis- 
ticians have estimated that only 27o of the employees in the 
4 1/3 million small U.S. businesses have access to industrial . 
hygiene service and workplace monitoring programs. This is . 
where yp.u come in. • / ^ ^ 

As more physicians and nurses, both full time and part time, -be- 
come* knowledgeable ^of potential workplace hazards , there is 
greater likelihood societal costis can be reduced, the economic 
efficiency of the United States can be improved, and workers will 
have safer and healthier worksites. ^ • 

■ ■ . ■' ''V ■ ■ i f ^'"-H ..' ■ - • .- . ' • 

This brings up another occupational safety and health prograiiming 
problem - failure to recognize dise,ases and injuries that may be 
related to occupations. This failure may be: one of physicians 
working' in industry, but more of ten is demonstrated by interns;, 
residents and general practitioners staff ing emergency rooms and 
by tnulti-specialty group practice members. An adequate occupa- 
tional .history should be a portion of every medical record in 
the United States , whether in the physician's office or in the 
hospital, \ / 



This leads to another programming problem: failure of medical 
faculty and state licensing boards to include occupational medi- 
cine in their curricula and examinations. Occupational miedicine 
has a reiationship to virtually every field of clinical medicine, 
especially preventive medicine, yet physicians and nurses rarely 
ar4 trained to take occupational histories. Nor do they usually 



take, occupational factors into consideration in their diagnosis, 
in the field of oncology alone, as well as with other chronic, 
diseases, chemicals in the work environment must always be " 
considered. _ ' , 

Another NIOSH program characteristic is a gap in problem recog- ' 
nitiori due tb inadequate surveillance, far identifying hazardous-, 
exposures as well as for assessing adverse effects resulting from 
these exposures. It would be ideal' if every physician and. nurse 
working in occupational medicine, for. example,' took a course or 
bought a book on basic epidem'ioiogy , conducted studies of their ' ^^ 
'own, and reported positive findings. ° 

One of the main difficulties in program planning is, workers arid 
employers are frequently unaware of the toxins to which they are 
exposed. This is in part "due to trade name products wtiich are. 
not la;be^led as to compos-itioh. When a company tells us their- 
product .is a it seriously hampers; our -ability to 

effectively use- this, information to assist in occupational health 
programming. .This is* a needles^ and difficult prQblein and a 
tremendous waste of resources. If, we want to know badly enough 
we can obtain informatibri. about product cbmposition, but the" 
information then is available only to us , which prevents us from 
effectively applying the knowledge to the. safety and health of 
workers in other cbmpanies, who may use the identical cherfiical •; 
under a different name. , 

Other NIOSH ^jrogramming problems, occur iri the critical area of 
program evaluation. As our knowledge in the field of occupaitional 
medicine expands, so does the recognized potential for worker 
risk. With the influx of womten of childbearing age into the work 
fbrce, potential hazards to the fetus have increased, including 
teratogenic and mutagenic effects; associated with occupational 
e^ppsures Since most carcinogens are also suspected of being 
mutagens, the magnitude of this potential problem is substantial. 
IJot to be overlooked are the potential toxic^ffectS^ on. reproduc- 
tion through exposure of the father. ^ r' 

A related programming problem is the conflict between competing 
national goals of equal employment opiJortunity and protection of. 
worker health. In the absence of adequate 'engineering controls , 
.women of childbearin^ age are being transferred or even excluded . 
from jobs which may have exposure to toxic agents. . " ' 



^he ;wh6le fiel^ of occupational endocrinology is relatively tin- 
.expiored. You are familiar with the problem of the or gano -phos- 
phates in the James River due to the dumping of k^one. Another 
pesticide formulating problem with phospol raises q\iestions- about 
similarly 'acting substances. The entire issue of behavioral changes 
induced by chrohic l,ow level exposures to chemicals, is only in. an 
early stage^ ' . , .-s 

.. Last' February I> si-a'S in Northern Montana oil an Indian reservation 
where the Indians' were operating a plant under military contract. 
.They were having .^respiratory .problems which ultimately i tur^ned out, 
tp be due to tin^o?ci'de. It was 30 below zero and the chill\ f^^ctor 
must have been minus 100, or at least it felt that way. InUihis 
remote area, Doctor Finklea f ound me and sent me to Houston,^ Texas , 
where the weather] was a hot 90 degrees. ' There were lb,minut|s^ 
between a plane change in Cincinnati , where I transf erred a iuit- ' 
case of dirty clothes for clean .ones, met ainother medical officer, 

J' 



and we began to wbrk on an organo-phqsphate problem. ' 



the particular problem wa$r the subject of a twenty minute se^ent 
by Sixty Minutes. It involved a small plant, which was'^'form^.]-!^^^^ 
organo-phosphateVpesticides for shipment Overseas. Here theV 
problem was not dne of . lack of expertise or manpower or resbiirces 
on the part o.f the. pompany, but one of too little knowledge avail- 
able on the neurotoxicity of phosphol. ^ | 

Obvious ly it would" b'e nice if we had the ability to predilt^^ 
-city based upon' chemical structure alone , but until this kinoyiedge 
b'ecbmes more"- precise , we have to count oh you to assist us i^ 
rapid.ly re<?dgnizing the work-relatedness of disease . And v/h^n 
new potential hazards are discovered, which have in fact go nk 
unrecognized for years, yoiNpan play a further role by providing 
expertise in the medical follow-up heeded for workers exposed 
^in the p^st. 
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Another problem in occupational safety and health programming 
" is. an inadequate niimbBr of qualified 'safety and health profes- 
sionals. It is conservatively estimated that an additional 
^,000 certified occupational physiciah specialists and approxi- , 
^ *mately '20,000 physicians with short term occupational health 
training, serving primarily as part time occupational health 
'■' physicians, are needed to meet the iriinimiuja- professional manpower 
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requirements. A deficit of; 4,000 certified industrial ^ygienists, 
4,700 safety prof ess iodals'^^nd over 25 ,000 ' occupationaY nurses 
exists. Yoilr presence h^e indicates that' you and the WlA Congress 
are doing your part to improve short term occupational health 
training. ^ , / , y—~ 

Currently, few schools of medicine or pxib lie health offer k formal 
"residency in occupational healj&h, and even fewer medical schools \ 
include occupational medicine in their programs. 

Presently . there is , no coordinated effort to link the education 
and training of health and safety professionals. Outside of 
ISIIOSH training, few opportunities exist. The American Occupa- ^ ^ 
txonal Medical Asspciation in Chicago al^o holds training programs, 
although my personal observation is their education is primarily ^ 
directed toward the full time corporate medical director. ' . 

A final prdgram planning problem is coordination of the work of 
other national organizations with NIO.SH. -Some of jttiese are the 
National Cancer institute , National Heart^, Lung alcid^Blood Insti- 
tute;, National Institute of Neurological, and Communicative. Dis- 
orders and Stroke, National Center for Tbxico logical Research, 
The Alcohol and Drug Abuse and Mental He^ Administration, the 
Health Resourceis Adiotiinistration, and. others . The Department of 
Defense is also actively involved in occupational safety and health, 

I believe the incidence of work-related disease could be reduced 
significantly if it were possible to eliminate cigarette smoking, 
alcohol-drug abuse, and obesity by. American workers. It is i 
frustrating to program for occupational safety, and health, when 
in many instanced the habits of employees work against their own 
occupational safety and health. 



In summary, -many plants lack expertise , time , manpower^ and finan- 
cial resources to plan an effective, occupational safety an^d health 
program. 

^ 1. There are existing inaccuracies and deficiencies in the 
reporting system for wbrk-relatedness of disease. 
2. Credibility remains a problem between health ruhits and 
o^upational physicians and management ; managemetit and 
unions in the area of occupational safety and health; ; y 
. ^ .and worker s\and management, with the latter requiring 
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the Rearing of awkward personal pfotactive equipment * 
and not understanding'- the reasdriabj.enes^'^f . certain 

woi;"k practices . .' '/ ' 
Recognition- of work-relatednesp of disease remains a ■ 
tremendous , protiljem among health care delivery . systems 
and ir^dividual physicians and .nurses/ - ■ . . , . .•• 

The ^ack: of' accupational medicine training through medi- ■ 
calschdql curricula, continuing medical educatioxi,/ and 
short terin occupationai medicine training courses for 
physicians and nurses remain^ a deficiency. * 
Hazard identification until corrected will remain a 
serious barrier to the s-^f ety and. hea]:th o£. ^erican 

'workers.. ■ ' ■ ' .^-.j. 

Program evaluation is being- solved as specialists in '| ■ 
toxicology and organ systems meet in conferences and > 
through their writings to exchange knovjirledge. Millions 

.of dollars have been speilt^on cancer research, but little 
direction has been .given td possible work-relatedness 
of cancer. ^ 

Resolution needs, to be achieved through guidance f rom' ^ 
the legislature on the conflict among competing' national 

Kgoals. As: progress 'is made- in one f|eld, it may work 
Vo the detriment, of another natio.naiy^oal. '. ,\- , 
The problem with the itiadequac y of. tiSe numb er 'o f . pro f e a- 

. signals in .occupatiorial, safety and health is only slowly 
being *addres$;ed. ^(ou'r .effotts thro^^^ your medical 
school alumni ties .land state;, lie eh^ng. boards in this , ; ^ 
area' is ■-needed. .■ ^ ,„'''^;' r /. J.. " ' 

National cpordihaition is needed through admihis tr a tors, 
of programs to'ayoid duplication qf effort ' and to develop 

' a concerted eftgWt "towards expertise in each organization, 



Problems in occupationa.l- 
; health programming ^ 
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Benefit to -Risk Ratio 

an Occupational Health 
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in all problem solving one must fiorst define the problem. I should 

like .to propose what I bjelieve ' the employer sees^ as his problem 

and attempt to define it. — " . ' - / J' ' 

To use Buckminster Fuller s definition/ the employer is concerned :^ 
with the probable recurrence of yesterday* s ^crises. The employer's 
^r^blem is loss of cpntinuity^ of employment brought on by diseases v 
aridoinjuries . The working employee is not ill#^ But the emplpyer 
knows that he as -.at risk. 

" • : ■I?'.' ' * ' T ■ ^ .J . . . ■- ■ - • 

Before the legitimate complaint, there^ Is genesis of disease and ^ 
injury. Prospective medicine proposes that this risk> and the 
degree to which it can be reduced, be estimated for each indivi- . 
dual. This provides a broader view of medicine, namely^ a benefit- 
to-risk ratio for the well and for the sick. r 

Prpspeetive medicine uses the benefit- to- risk ratio to improve the 
employer's chances for continuity of emplo5mient among all eE&plpyees. 
Tills differs frbm today's medicine in that prospective medicine ' 
investiga;tes prognibsis /of the well in addition to the si.ck.^. 

Some physicians say th^fere is ^lo validity to a discipline that 
attempts : tb evaluate the well. ' jgut life insurance companies know 
actuaries can estimate risk, and they have invested a trillion ' 
dollars in their estimates.. Some say medicine cannot take a pro- / 
spectiye view, but many physicians are already providing preven- \. 
tive programs to. the well. We would go' pne step 'farther in pro- 
spectiyje medicine and offer interventions ..which will reduce the.>. / 
total personal risk. We propose tp. the, employer/ that prospective : 
medicine is a search for survival advantage^ an attempt to reduce / 
risk^ The employee health prbgram^of the future will seek this 
survival advantage. 
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On wKat foiindation wa^ prospective medicine built? There is a 
conmon denominatox for both curative ^hd prospective mediGine, i'..., 
atid that "qpnimdn^denom is "risk . " The numerator is the 

"behefiti^^"^ The benefit to risk ratio has been 

■^cal^Led, the "su^ advantage," which is usually expressed as 

a i:atib,,dr irate, e.g., "The risk can be reduced by 75%. VV :T^ 
employer canno.t- afford ta omit impor|Eant benef it-torjriskixatias- 
from his health iprogram. . 

How is -the employer to 'gain. better heal%j;i for employees? Can 
valid iaenefit to risk ratios be ordered in such a way as to giv^ 
all possible survival advantages? In 1970 , a grdtlp of physicians 
at the Me thddi St Hospital of Indiana, acting under a grant from 
the Indiana State Board "of Health,' published a inanual called, 
; "How to Practice Prospective Medicine."" Th;La mknual sought to 
define .problems in the well person in terms of the. risk of death 
. v?i thin ten years. Th6 poj^nt °is to determine how; much this risk 
■ ■can' be -reducedi^. '. -■, ■ . ' ■■ '■ T - ,> 

To those whi:, S^ fciur. present state of knowledge does hot permit 
^this precis ibif in the practice of medicine^, we say that science 
has collected the. necessary data, ai^d medicine can apply this 
scienc« in a -way that changes the usual course. ' Health hazard 
appraisal presents results in terms of changing long term risks 
in an individual, giving high visibility to the process by means ' 
of the health ha.zard appraisal (HHA) chart. Let us examine this 
art through the chrGnblogy of its development. 

; , ' ■ ■. : ■ ■ . ' :■ ■ ■ ,. • 
In 1947, the Public 'Health Service (PHS) received a mandate from 
Congress to begin work, on the control of :heart disease. , D:f . ' 
• Jbseph Mountin ehos^ to initiate a. prospective _ study of heart 
disease , and to iii|lude a pMp|||^^ program that would exploit 
this and '.other pr:Ospectiv^*research. The writer was one of'^wo 
physicians who >were assigned to this study- control effort.- The 
iltihg demonstrations became the Framingham and -Newton studies 
..^rs,. risk fax; tors, or precursors were identified that placed 
jple at. higher' risk of coronary heart disease. But were they 
valid? ' 

As the data from' the Framingham' study appeared,, epidemioltgis ts 
began- to •^et up^studies to confirm them. There was debate, and 
eventually the question was asked: Shall we go to the profession 



'anci to -the public with pur findings? Some precursors were vali-, 
datedi others were ndt. . 

In addition to the precursors of coronary heart disease, pre- 
cursors for diseases and injurxes began to appear, PHS and the 
American Cancer Society began to hplp identify those at high risk. 
WheTT-"STixrhr-Hn:~amount~^^ — — — - 
^e medical profession and the public should be informed, PHS 
did this J, and the first maj or . warning was on the cigarette "Snd 
Its relation to lung cancer,^ 

One of the two epidemiologists who reported the cigarette- lung 
cancer relationship, Dr. Daniel Horn of the American Cancer Society, 
proposed the' term, "^survival advantage." The difference between ' ^ 
the benefit and, the ris^ can^be called an advantage in survival . - 

The risk factors of cigarettes to lung, cancer, cigarettes to 
coropary heart disease , ^nd alcohol to ^mbtfor vehicle 
were recognized /as valid precursors that held survival advantage, 
aijd scientific societfies ^began to recognize those who ; were com- 
petent in presenting the evidence about precursors and survival 
advantage. 

The Surgeon General of the PHS \asked the writer, who was then 
Chief of the Cancer Control Program (CCP) , how he planned to 
adapf cervical cahcer control 'to medicine . I then began to put 
together the contributions of those who had pioneered in exploring 
the natui?al history of common diseases. Could these several persons, 
knpwing vone precursor well, work, togethier to put prevention into 
practice? / 

■ ' y ■ V . . . ^ , • . ^ 

Once the means appeared through resources of the Cancer' Control 
Program to bring the several precursors into a preventive program, 
a population base was sought for. the r^s^k factors. There are 
three important variables among /Americans which affect their risk: 
age, sex > and race. Harvey Geller of the^ Cancer Control Program 
designed tables that gave the 10-year risk of death of indiyiduals . 
in /Specific age. and sex groups by race. 

We believed a person' s 10- year risk should be examined, so, that 
diseases and injuries covild be anticipated in time through the 
identification of precursors , and their staging, prognosis, and . 
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.treatment. What 3r6 the premature:Meaths in one's age group? 
Just how great, on the average, is the risk of death from major 
causes , by age , Sex' and race? These tables became known as the" . . ^ • 
Geller Tabled, and they have been used to deiftonstrate the objec- 
tives of health hazard appraisal. » * . ' 

.Oae-e-f-tfee-a4vls^->-y pHyfiifi flnfi on the Cancer Control Program was y 

J. P. Lindsay, Chairman of the Education Commission of the Ameri- - 
can Academy of General" Practice . We discussed with him and others 
jwhether this effort, to begin with precursors and -to reduce risk, 
'Should be developed by public health officers, occupational health 
physicians, or practicing physicians. Doctor Lindsay believed 
beginning with practicing physicians would explore a likely source .k.^ 
of support, and that the. general practitioners were the only ones " - 
who hadn't excluded themselves by specialty claims from seeing 
.patients prospectively. . 

There comesf a time when one must advance from, discus ision to demon- 
stration. Dr. John Hanlon, then chief health officer in Philadel- 
phia and professor of preventive medicine at Temple, was asked fo, 
test the appraisal,' 'using the Ge Her Tables and the valid precur- 
sors . A medical student, now Constance Bbnbrest, M.D. , was assigned 
as a student employee to the blitpatieht department of the medical 
school. During the summer of 1959, 25 appraisals were done,- 
called "health hazard charts".; We then looked at the charts ^nd 
found ways to finprove them. The biggest problem was in telling 
people what we had done, but at least we had a demonstration. 

, Following the pilot Temple University study, with Doctor Hanlon 
and others we held a two day discu'fsion of what had been achieved. 
Our health edxjcator, Cecilia Conrath, said whit we were doing 
was putting prospective studies^into practice, and why wasn't 
that"prospective medicine"? From that moment on, we had no 
difficulty in telling what it was we were trying to do. 

A test of the new term, "Prospective Medicine" aroused interest 
and enthusiasm among medical students., physiciansy and preventive 
medicine people. Dr. Thomas Peery, who di^rected the screening 
of physicians at, the annual meetings of the American Medical Associ- 
ation, was approached with the proposal that a demonstration be- . 
attempted at George Washington University.. He brought in Dr. _ 
Joseph F. Sadusk , Jr . ,4 who in a few months had organized a 



demons tration involving internis ts , medical students , a^d* a\r€tview- 
ing feody of specialists to provide benefit-to-risk ratios. One ^ 
hundr^ii outpa'tients received health hasax'd appraisals, and the ' 
program was reported in The Journal of the American Medical Associa 
tion (1) . Here was the modern "Flexner Specialist'* contributing 
to a new medicine; ; ^ 

■ .V - ' « ' •• ' . • ■ . - ■ ■ ■ ■ ' ■ . ■ 

The Cancer .Control Program believed the American Academy of General 
Practice (AAGP) had the greatest impact on U! S . primary care.^ 
Amos Johnson, who later became the President of the Airiericari , 
Academy of Gejieral Practice, helped €6 NMciprove professional, educa- 
tion in the Academy about cancer and pressed we dlevelop a demon^ 
stration to show the family dbctot was interested in preventive 
medicine. With rthe help of Drs . john Heller and Ulrich Bryner 
a program was prop the AAGP to work with the Cancer Control 

Program in demonstrating cerVical cancer , through ,the general 
practitioner. Within four 5^ears, 1.7 million Pap ^smears had been 
taken by. 5,000 family doctors, arid 10 ,000 cervical caincers had . 
been diagnosed. This achievement was of help to the Academy in 
their bid for a new specialty in family practice. 

With the family physician showing interest and competence in prospe 
tive medicine, more tools for him were sought, and Phillip George, 
now a surgeon in Miami , joined^ the 'Public Health Service to work 
with the writer on a health hazard appraisal ^chart. This chart 
was designed to present the l?etief it- to-risk ratios of several 
precursors in sucli. a way that the total perjsorial risk could be 
determined. , / >^ 

The cTiart was to be us'^d as a model that would permit a determina- 
,tion of the individual's need for preventive medicine. As ,it was 
being developed, the Millis Comm'ission, and coincidentally the 
Willard Committee, Ravdin, and Wit ten groups, began to study the 
integration of medicine iijto a comprehensive > whole through the 
services of a new kind of practitioner,: the primary or family 
physician. / . 

The epidemiologist had made great contributions to prosp'ective . 
medicine through , the identifying valid predictors . He 

did riot show, however, how these benefit- to-- risk ratios could be 
used in determining the total personal risk. When * actuaries were 
asked' if risk estimates could' be made from the grouped data, they 



assured us that this was their daily work. : Then Norman Gesner .. 
took on the job of putting together tables that would combine 
the average risks by age, sex, and race, according to precursor, 
stage of, /precursor, and interventions . 

" " ■ . ''■.*'* • • ■ . ■ - ■ ■ • • ' ' ' " 

I.jLfe-::jLnsurAnce companies had broad experience with-determination — 
of total personai risks and with changes in risks and precursors. 
Their method of risk estimate was called the credit-debit system. , 
It consisted largely of adding debits in , the form of percentage" 
increases to the age risk. These unique tables developed bj^. 
Nornian (Gesner were, called the Geller-Gesner Tables. 

The health hazard chart came, at a time when the computer was coming 
into its own, Robert Manning i Professor of Medicine at the Univer- 
sity of Kansas, was the first to computerize health hazard apprai- „ 
sal (HHA.) in 1969. Doctor Manning used the computer to teach 
medical students how to begin the practice of prospective medicine. 
Today, two-of the best examples of this computierization are the 
inter-health projgram in San. Diego and^the HHA' s which are part of 
the I^ifestyle program in The Department of Health and Welfare in 
Canada. The 'letter is described in the book "A New Per-specti^ve 
on the Health of Canadians'/ by Mark Lalonde. :^ 

As' new developments appear, the directors of medical education 
in cdmmunity hospitals must find way s^p include them in teaching 
nrograms.^ Jack H.- Hall, Director of Medical Education at Methodist 

-Hospital^ nidianapolis', developed a teaching program in HHA with, 
the help of a grant^frOm the CCP. The writeroo.ined him as chief 
of -HHA and wrote a manual about the perforiha^ce of thes^ appraisals 
The manual was developed with the help of 12 task forces made up 

' of family doctors at the hospital. ^ ' ' 

t . ■ . . ■ ., . - ■ 

Is there such a role as "precursor specialist"? What-. is meant by 
this term is a heilth worker, preferably a physician^ | who has 
specialized in the natural history of a precursor sufficiently to 
advise authoritatively about its control. The physician generally 
needs others to help him, for precursors are as varied as alcohol 
as a factor in motor vehicle crashes and cigarettes in stroke. 
The physician/ also is needed' to help in th*e update of "the Geller- 
Gesner Tables and to help build supports for the practice of pro- 

:. spective medicine . 



The writer is one of many who knew one precursor well enough to 
help plan control programs. The precursor specialist (deliberately 
seeks others to help design programs that anticipate disease or 
injury related to the specif ic preQursbr. 

The £o 1 lowing are-^4"rT^ectir^r 3 scl Q ctG d f or - t h ei-r^maj^^^^^mp^r^ta^ 
in the practice of prospective medicine: 

Cigarettes to coronary heart disease 

High blood pressure to coronary heart disease ' . ; ' 

High' cholesterol to cpronary heart disease 

Sedentary life to coronary heart disease ^ \ 

Diabetes to coronary heart disease 

Obesity to Coronary heart disease 

High blood pressure to hypertensive heart disease 

High blood 'pressure to stroke 

Cigarettes to^lung cancer 

Cigarettes to ^ bronchitis-emphysema 

No seat belt to motor vehicle crash injury ■ 

Alcohol to motor vehicle injury 

Miles traveled to motor vehicle crash 

Alcohol to cirrhosis 1 : 

Depression, to suicide' - 

Positive cytology to canceijc of the cervix 

Carrying weapon to hQiTliGide 
. Arrest record to hoiriitide ^ 
'Rheumatic fever to rheumatic heart, disease 

History of colonic polyp to cancer of colon-rectum 

Occult blood in stool to colon-rectum cancer 

" • ■ ■ ■ '7 

Family history to breast cancer 

Dominant nodule (lump) to breast cancer « 
Mammography (cancer image) to breast cancer 

How does all this relate to occupational health? The employee ±s 
a patient who has a vantage point that -no one elsejias, for he 
can say, "I'm the only one who , knows when ray shoe pinches. Since 
workers should see the world as largely indifferent or hostile 
to their welfare, they must assume responsibility f of thel;r kcts, 
z^nd understand that they can contribute to long .stnd- useful 
expectancies. 



The medical. profession teaches the patient very little; about th^ 
anticipation of majo^ causes of death and" disability V risk pre- 
cursors, and their relationship to, the. natural history of disease; 
and. appropriate intervention. Medicine must help develop guid- 
ance prdgrams for the --patient that are commensurate with its * 
mission: the p res^ vation of youthful and useful function.; The 
several hundred thousand patients using HHA have almost uriivers- . 
ally found it helpful. ■ ■' 

' ■ ■' ' * .-, „ ■ ■ • - 

One of the recurring questions in, occupational health is whether, 
to take over" the riesponsibility for providing medical care to the 
employee. Most programs reluctant]^ conclude, several times a 
year, to contiriuer to play a supporting role, to the family doctor. .• • 
There is a way to play, this role with both the employer' and the 
farfiily doctor as the beneficiary. HHA is designed to provide, to. '. 
the physician all possible patient information. It can provide 
continuity to the employer in significant problems. The family 
doctor can be jof fered a data base that will give, his patient the : 
best advantage; whether the diagnbsis is of a precursor or of a 
disease. Here is a way for occupational health to win with every 
patient:' perform a HHA and then help the patient enj/er into a . 
risk reduction program based upon specific health! e^ucatiori.' 

infbrmat ion about HHA and prospective medicine is available from 
tij^ Methodist Hospital, Indianapolis ihdi ana 46202. 

SUMMARY: . • . V 

Prospective medicine has been summarized best by William P. Richard 
. son, M.D., a past president of the American. College of Preventive 
Medicine : 

"In its early days health hazard appraisal was , somewhat dis- 
paragingly, called a 'numbers game,' It. is indeed a 'numbers 
'~^> game' in the highest and best sense pf that, term. So also 
are curative medicine and public health, each of which 
measu^res its success by its benefit to risk ratio.. In cura- 
. . •'• tive medidine the risk is the cieaths from a particular dis- 
.ease; or injury which can be expected without treatment, 
> . a;nd the benefit is the number by which these expected deaths 



are reduced by appropriate treatment* In public hisalth the . 
risk is defined in terms of deaths in a population which 
has been followed -prospectively,, and the benefit is the 
reduction in deaths brought about by a specified interven- 
tion, i. e. purification of a water supply; or pasteuriza- 
tion of ..mil^.^^.^^^^^^ ■il..^^. ; • . ' • ' / " ' 

-"'It is obvious that both of .these appxrpaches have achieved 
great successes /-but both have also been limitieci by the way , 
in which they have been practiced. Curative medicine begins :. 
with the sick ' individual andvse.eks to reduce hig risk, hig 
ehances of dying from his disease. Public heialth begins with 
th^ group, and seeks ^ ^t^ deaths by interventions directed, . 

at the group or community. ■ Both approaches fail to take 
account of the role of the individual in determining his own 
healths . ^ 

''Health hazard appraisal transcends these limitations of. both 
medicine and public health: of medicine by starting with 
the individual while he is well , and of p^ health by 

recognizing the. individual as the ultimate decision-makei:, 
and focusing on what he can do to enhance the chances of 
his own survival.- I't defines th^^^ the^ chance of * . 

the individual '^s d5^ing oyer the next ten years, based on 
the mprtalitj?^ Experience for his age- sex-race group, : 
benef it is the increased .chance of suryival he can bring 
aboiit by changes in liJE^-style , to eliminate or reduce the 
risk of overt disease and death posed by specific precursors 
of disease. . 1 

"The benef it ta risk ratio /f o%«bo,^^ curative medicine and , ; 
public health are: basically dete^inined by professional : 
prognoses and decisions madip' o,ij^^ fe^^ of the individual 

or group. The benefit to » risk rat 

appraisal is detexmined by decisions -the individual him- 
self makes /. . - 

"In short, health hazard appraisal broadens medicine' s 'numbers 
game' to include as the R <risk in the B/R ratio, precur- 
sors of disease in -|^e well individual, and as the B (benefit) 
'the survival adyant^fe from measures of intervention for 



which the individual must' assume responsibility. Guidance 
.^s to the appropriate measures and the decision to assume 
this respotisibility must necessarily be based on sound . 
scientific information provided in terms whicTi the indi- 
. vidua! can understand and which will motivate him tfo mak^ 
the necessary changes in habits and life-style, 

. . ^ , " ■ . ^ ■ ■ ;. • " 4 ; ■ • 

J^e have done a very poor job pf providing such informat 
and motivation to the. individual. The educational effort* it 
will require is an awesome one which challenges the best 
efforts' of practitioners of curatiye medicine, /.pul?lic health 
and health hazard appraisal alike." , ^ . ; 
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